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A Motorcycle Tire Triumph 


HE “Chain Tread” Motorcycle Tire was welcomed 

with enthusiasm by motorcyclists. From the date 
of its introduction, the popularity of the “Chain Tread”’ 
Motorcycle Tire has steadily increased. Built strong 
enough for automobile service, this famous tire gives phenom- 
enal mileage on the speedy, lighter weight motorcycle. 


The “Chain Tread” Tire for motorcycles has the same heavy 
service construction, the same wear-resisting rubber and fabric, 
and the same practical anti-skid treadgas the famous “Chain 
Tread”’ automobilé tire which is thé&sensation of the automo- 


bile world. 


Profit by the experience of the keen automobile and motorcycle manu- 
facturers, who are increasing the prestige of their products by equipping 
the machines they make with “Chain Tread” Tires. You can buy “Chain 
Tread” Tires from good dealers everywhere. 


a United StatesTires 


Made by the Largest Rubber Companv 
in the World 
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Giant Gear Wheel Weighs Seventy Tons 


A GEAR wheel has been built in an 































Ohio machine shop, which weighs _@ 
more than seventy on 
tons. The pinion and shaft 
alone weigh fifteen 
tons. The gigantic 
size of this cog can 
be realized by its 
comparison with 
the thirty work- 
men who are seat- 
ed upon it. It was 
designed for use in 
a Cincinnati rolling 
mill and trans- 
mitt fifteen 
hundred horse- 
power at a speed 
of two hundred 
and thirty-five re- 
volutions a min- 
ute. This gear is 
one of the largest 
inthe world. Com- 
pare the size of the 
wheel to the men 
on it. 


EEE 


This gigantic gear transmits fifteen hundred horsepower 
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The motor car furnishes the elec- 
tricity for picnic cooking. 


Cooking by Electricity in the 
Open Air 

An automobile equipped with a gene- 
rator for supplying electricity is a device 
hit upon by the Louisiana State Uni- 
versity Extension Department for giving 
educational motion picture shows and 
cooking demonstrations in rural districts 
where electricity is not available. The 
extension workers thus carry their elec- 
tricity along with them, the generator 


being mounted behind the front seat and 


just below the floor on angle irons across 
the middle of the car which they use for 
their tours. The illustration shows a de- 
monstrator in home economics cooking 
an exhibition meal on an electric stove. 

Dr. E. S. Richardson, of the Junior 
Extension Service, says that during the 
first seven months of 1915 his depart- 
ment visited one hundred and forty 
schools in seventeen parishes and gave 
programs with the auto-stereopticon and 
moving picture machine to an estimated 
attendance of twenty-three thousand 
three hundred and forty school children, 
school patrons and farmers. 





An Electric Drill for Dentists 


A yery small motor, only one afid one- 


quarter inches in diameter and one and 
three-quarters inches long, is used in a 
compact dental drill. In. spite of its 
diminutive size, it operates at a speed of 
fifteen thousand revolutions per minute; 
and it takes a standard dental chuck, 
which is driven at a one-fourth reduc- 
tion in speed. No gears or ‘friction 


drives are used to effect th's 
reduction. Either direct or 
alternating current may be 
used on this drill; and a 
small plunger switch, ar- 
ranged so as to start, stop 
or reverse the motor with the 
*» back of the hand, is inserted 
~. beneath the motor. The shaft 
‘ is hollow, a feature which 
adds lightness; and the ap- 
paratus works without spark- 
ing. To the dentist who may 
wish to cali on a patient, a 
rheostat similar to the 
one shown at the end of 
the cord is employed to 
regulate the current. 
Besides its use in den- 
tal work, this motor 
can be used for engraving, chiropody 
and as a light bone drill for physi- 
cians. 


The first submarine boat was tested in 
Plymouth harbor in 1774. 











A tiny motor concentrates the power of this - 


dental drill 
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Player Piano Rolls Made at Home 
HE accompanying illustrations de- 
scribe a device which will enable 
the owner of a player piano to make his 
own music rolls. Inasmuch as it is prac- 
tically impossible for the manufacturers 
of music rolls to carry in stock all the 
music the public may desire, this perfo- 
rator, which has been put on 
the market by an Ohio con- 
cern, suggests many possi- 
bilities to the owner of a 
player piano. It enables 
him to copy any song, to 
transpose it into any key, 
and to effect consider- 
able economy in build- 
ing up a music roll li- 
brary. 
A roll of blank paper, 


corresponding in width 
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of the perforator is used to indicate the 
duration of a tone and to locate perfora- 
tions that have already been made. At 
the sides of the machine are placed guid- 
ing members to keep the paper straight 
and to prevent wrinkling. As the punch- 
ing proceeds, measure by measure, the 
paper is advanced and wound on a roll 
in front of the perforator. A variation 
of this model, enabling the operator to 
punch as many as four rolls simultane- 








to the tracker of the 
piano, is mounted at the 
rear of the machine, 
whence it is tracked across the flat plate, 
underneath the puncher, and into the roll 
at the front. The punching instrument 
itself moves over a scale by which any 
desired note can be located and punched 
in the blank paper beneath. Thus, with 
the sheet of music to be copied before 
him, a person with only a slight knowl- 
edge of music can readily produce a cor- 
rect roll, by following the notes in the 
base or treble clef. The scale at the left 


Adapting the automobile to the baby 


ously, is likewise made by the same man- 
ufacturer. 





An Automobile Hammock for Babies 

A hammock providing a cradle-like bed 
which permits a baby to enjoy his usual 
nap while the parents go for an auto- 
mobile drive, has been invented by a 
Seattle lawyer and is being introduced 
on the Pacific coast as a boon to motor- 
owning parents. The hammock is a 
simple contriv- 

















PROC TE 


ance, made of strong 
material and hooks from 
the robe rail of the car 
to almost any projection 
at the back of the rear 
seat. Adjustable straps 
act as springs and pro- 
tect the baby from any 
jar, while the super- 
structure of the ham- 
mock keeps the wind off. 
A body strap prevents 
the baby from slipping 
out. The child is entire- 
ly out of the way and 
does not even touch the 
occupants of the rear 
seat. The hammock can 








Player piano rolls can be made at home with this inexpensive 


machine 


be adjusted in a minute 
and it folds out of sight 
beneath the seat. 
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Lamps Show Alcohol Content of Patent 
Medicines 

A Western physician, anxious to dem- 

onstrate the large percentage of alcohol 


in patent medicines, arranged a device 
that permitted ocular proof. 


mantles were at- 
tached to a flexible 
tube which led 
to alcohol gas gen- 
erators. The ap- 
paratus used in the 
experiment re- 
quired at least three 
per cent. alcohol to 
generate sufficient 
gas to illuminate 
the mantles. Beer 
was used as a con- 
trol and generated 
enough gas to 
cause the mantles 
to flash up. The 
patent medicines, 
however, gave a 
full, illuminating 
blaze of from one 
to four minutes, 
representing about 
ten per cent. alco- 
hol for each min- 
ute of illumination 
and registering the 
alcohol content of 
the nostrums at 
from ten to forty 
per cent. 
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Four gas 

















The brightness of the lights indicates the 
: amount of alcohol in the nostrum 


Spray Pond Cools Water from Con- 
denser. 


Through practical tests extending over 
a long period of time, it has been found 
that where water has to be cooled for 
condensers, transformers or water jack- 


ets, a properly in- 
stalled spray sys- 
tem is cheapest to 
install and most 
efficient and eco- 
nomical to operate. 
The saving is put 
at fifty per cent. 

The spray cool- 
ing pond consists 
of a shallow reser- 
voir usually made 
of concrete. Hot 
water is led from 
the factory 
through one main 
pipe line, which 
subdivides into a 
larger number of 
smaller lines. A 
number of nozzles 
lead from _ these 
pipes, and the 
water, under high 
pressure, is forced 
through the nozzles 
into a fine spray, 
which is cooled in 
the air before drop- 
ping back into the 
tank. 

















@ Paul 


A spray cooling pond using the open air to cool condenser water. 
of the spraying nozzle, showing how water is sent into the 





In the insert, a diagram 
air in a fine spray 
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Garage Door Opened from the Car 
Seat 


To save annoyance of stepping from 
an automobile to open garage doors, a 
citizen of Newton, Mass., has perfected 
an electrical long-distance door control- 
ler. It not only opens the doors, but 
closes and locks them also. The con- 


troller is operated by the action of g& ; 


an electric motor, mounted in a 
suitable housing on an iron pedes- 
tal. The motor is started by a Yale 
key, inserted in a lock 
on a post outside. The 
motor stops automatic- 
ally when the doors are 
either opened as far as 
they will go, or closed 
securely. 





Planting Garden Seeds 
by the Yard 


A recent invention 
which is claimed to be a 
boon for gardeners is 
known as “seedtape.” 
Two long strips of fish-glue tape 
are pasted together. Between these 
strips are held seeds, spaced regu- 
larly at the proper distance. A trench of 
the needed length is dug, and a strip of 
tape is unwound and placed at the bot- 
tom. The earth is filled in, and the 
gardener’s work is through, except for 


watering and weeding. In a very short 


_ time the fish glue rots into the earth and 


the seed germinates, well nourished by 
the excellent glue fertilizer. 



















The button opens and closes the garage door from the seat 
of the automobile 


Light Delivery Car Is Invented by 
Thomas A. Edison. 


A light weight electric delivery wagon, 
which Thomas A. Edison expects will 
supplant horse vehicles in the trades- 
men’s delivery service, has recently been 
exhibited at Orange, N. J. The noted 

. inventor claims that the 











little car, which is to 
weigh, with its storage 
battery, only seven hun- 
dred and fifty pounds, 
will run thirty-five miles 
without recharging. The 
recharging may be done 
at a public station at 
smaller cost than the 
shoeing of a horse. In 
order that its greater 
utility and cheapness 
may be shown, Mr. Edi- 
son plans to sell the car 
on the installment plan, 
and will rent batteries to 








© Paul Thompson. 


buyers. The practica- 


Planting seeds by the yard, the newest way of protecting the bility of the scheme is 


amateur gardener from his own ignorance 


thus guaranteed. 




















X-Rays: Samaritans of War 


By A. M. Jungmann 


The X-ray photographs.that accompany this article are used through the 
courtesy of Dr. J. P. Hoguet, who obtained them from the Roentgenographic De- 


partment of the American Ambulance Hospital at Neuilly, France. 


The brilliant 


surgical work done by Dr. Hoguet during the first months of the war has made 


his name memorable in the base hospitals of France. 


Dr. Hoguet was one of 


the first American surgeons to volunteer his services to the Allies—Ebttor. 


F it were not-for the clear-seeing eye 
of the X-ray the suffering among the 
soldiers wounded in the great world war 
would be well nigh inconceivable. The 
X-ray not only penetrates the flesh and 
locates bullets or pieces of shrapnel cas- 
ing, but it shows the exact condition of a 
fractured bone. The surgeon no longer 
has to resort to guess work. Nowadays, 
thanks to the X-ray, he knows. 


The larger, permanent base hospitals 
are equipped with X-ray apparatus, but, 
of course, it has been impossible to in- 
stall the apparatus in the many tempor- 
ary hospitals, such as private residences, 
which have been turned into hospitals 
for use during the war. In order to give 
the soldiers in such hospitals the X-ray 
examination they require, the French 
have evolved the excellent idea of a 
traveling X-ray apparatus. The machine 
is mounted on a truck and driven from 
ene hospital to another. The current is 
carried into the house by means of a 
long tube through which the wire is run. 
The spectacle presented by this device is 
similar to that seen when a vacuum 
cleaner is at work. 


The travelling X-ray apparatus makes 
a call at each hospital once a week at a 
certain time. All soldiers requiring the 
examination are ready at that time and 
the examinations are made as systematic- 
ally and rapidly as possible, because the 
visiting apparatus frequently is in such 
demand that mirutes are precious. 


Each soldier who has been examined 
has an X-ray photograph, showing his 
condition, hung beside his chart so the 
visiting surgeon can see at a glance the 
exact nature of his wound. These charts 
—an innovation in hospital practice— 
have been found to be great time savers 
whenever work is done in great haste, 
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and wherever the same surgeons are not 
permanently in the hospital. 

~ When the war first began it was gen- 
erally believed that the modern rifle bul- 
lets would prove particularly humane. 
Wounds made by the high-speed pointed 
rifle bullet were thought to be easy to 
handle, because they were clean and did 
not have ragged openings. This might 
have been the case if the soldiers could 
have had an opportunity to keep their 
clothes clean. The rigors of life in the 
field and in the trenches have made per- 
sonal cleanliness impossible, so that even 
rifle bullets carry infection into the 
wounds because they have had to pass 
through indescribably dirty clothing. Dr. 
Hoguet, who operated in France, tells of 
one man who was brought to a base hos- 
pital in November. When the soldier 
was being undressed preparatory to an 
operation, he exclaimed, “Thank the 
Lord, I am getting these clothes off at 
last! It’s worth being wounded to be rid 
of them!” This man had started to the 
front when the war broke out and he had 
no opportunity to change his clothes from 
the day he left home until he was brought 
into the hospital in November. Under 
such circumstances it is easy to under- 
stand why a rifle bullet can infect a 
wound. 

In the Russian-Japanese war, the Jap- 
anese suffered very little from infection. 
Their religious rule of never going into 
battle without putting on clean under- 
wear, and their habit of frequent bathing, 
were largely responsible for this. But 
today the men who are fighting have no 
facilities for obeying the first principles 
of personal hygiene. 

Wounds inflicted by shrapnel casing 
are particularly dangerous from the 
standpoint of infection. The uneven 


edges of the metal fragments are sure to 
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introduce bits of cloth into the wound, 
which almost invariably cause infection. 
The lead shrapnel balls also make bad narily, when a bullet traveling at high 





































making a clean perforation— 
a rare occurrence, however. Ordi- 


speed strikes a bone the 
resulting fracture not only 
destroys the bone at the 
point of contact, breaking 
it into small fragments, 
but the transmission of 
energy from the bullet 
causes the bone to crack. 
It has been found that 
long fissures are likely to 
appear above and below 
the place where the bone 
was hit. 

If a man is hit by a 
bullet which has _ spent 
its greatest force, and that 
bullet strikes a bone, a 
fracture results which is 
comparable to the sort 
any peaceful industrial 
worker might sustain in 
an ordinary accident. 

F rom _ observations 
made by surgeons in the 
various base hospitals it 
would seem that the most 








other words a shrapnel ball, 
produced this wound. Before 


A low velocity bullet, in | 


X-Rays were used on the 
battlefield, it would have 
been necessary to amputate 


, 


the arm 


wounds because of their 
size and because of their 
low velocity. They not 
only carry infectious ma- 
terial, but they make a 
bruised, lacerated wound, 
very different from that 
produced by high - speed 
rifle bullets, 

The maximum muzzle 
speed of the German rifle 
bullet is about two thou- 
sand nine hundred feet 
per second, If such a bul- 
let strikes a heavy bone it 
usually causes what is 
known as the butterfly 
fracture. The bone is com- 
pletely shattered. Some- 


‘times a rifle bullet will 


go right through a heavy 
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Surgeons call this a “butterfly” fracture of the arm because 
The safety pins hold the bandage in place 


of its appearance. 
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Below the operating table is the X-Ray tube. The surgeon wears a fluoroscope. The 
X-Ray tube and the fluoroscope combined enable him to locate deep-seated bullets 
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gevere 
wounds 
are those 
caused by 
g¢hrap- 
nel. The 
exploding 
shell is 
often im-~ 
bedded in 
the flesh, 
and be- 
cause of 
its low 
S-p ¢ e d 
makes par- 
ticular- 
ly ugly 
wounds, 
especially 


and head. 
The effect 
of shrap- 
nel balls is 
also ex- 
ceedingly 








































destructive 
when they 
come in 
Contac t 
with bones. 
They cause 
the bone to 
be broken 
into mi- 
nute frag- 
ments, 
whichgives 
rise to 
many com- 
plications. 
The shrap- 
nel ball is 
solid lead, 
50 caliber, 
and aver- 
ages forty 
balls to the 
pound. 
The frac- 
' 8.t e-9 
which give 
the most 
trouble are 
those of 
the leg at 




















A foot (shown upturned) which has 
been injured by the fragments of a 
shrapnel shell casing 





Thanks to the 
X-Ray, this 
shrapnel ball 
lodged behind 
the eye, could be 
removed. Lead 
shrapnel balls 
make bad 
wounds because 
of their size and 
because of their 
low velocity. 
Sometimes they 
carry with them 
infectious mate- 
rial in passing 
through cloth- 
ing 

















A refractory bullet which lodged 
dangerously close to the spinal 
column 
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or above the knee. These wounds become 
infected more readily than do similar 
ones in the arm. In order to save the pa- 


 tient’s life, it is frequently necessary to 


amputate through the thigh at the earli- 
est possible moment, because the infec- 
tion travels upward with great rapidity. 

In the case of bullet wounds in the 
arm, even when accompanied by a bad 
fracture and loss of considerable bone 
structure, there is always a _ greater 
chance of saving the arm than of saving 
a similarly wounded leg. 

Ordinarily one does not associate the 
work of the dental surgeon with military 
surgery, but in the base hospitals in 
France the dental surgeons have done 
wonderful work. There have been many 
cases of terrible mutilation of the face 
and jaws by both rifle bullets and shrap- 
nel, which would seem almost beyond 
human ability to repair. In these cases 
the work of the dental surgeons has been 
almost miraculous. They have performed 
miracles in cases where a large part of 
the bone was destrqyed and where the 
mouth, chin and cheeks were seriously 
lacerated. In some instances patients 
have recovered from injuries where the 
side of the face was literally torn away. 

Without the X-ray to determine the 
exact nature and extent of injuries of 
this type it would be impossible for the 
dental surgeon to achieve the results he 
has accomplished. He must know be- 
yond a doubt just how extensive is the 
injury to the bone structure before he 
can undertake his work of restoration. 
In some instances soldiers have been 
given what amounts to practically a new 
face. No matter how bad the facial 
wounds, if a man lives, he need not fear 
serious disfigurement. The skill and in- 
genuity of the modern dental surgeon 
will send him from the hospital present- 
able in appearance. ; 

It is now thought that the charges on 
each side that dum-dum bullets were be- 
ing used was caused by the peculiar ef- 
fect of what has come to be known as a 
“ricochet” bullet. This is a bullet which 
has strtick a very hard substance with 
such force that it burst its jacket and 
then rebounded and hit a soldier. The 
X-ray has revealed many such “ricochet” 
bullets. They make a large wound, much 
lacerated and bruised. 


The hospital ships are equipped with 
X-ray plants so the soldiers may be ex- 
amined and their wounds properly cared 
for while they are being transported 
from one point to another. Many of the 
ships are also well provided with operat- 
ing rooms so that urgent cases do not 
have to wait until they reach a base hos- 
pital. The X-ray photographs taken on 
board the hospital ships are sent with 
the soldiers to the base hospitals. This 
gives the surgeons at the base hospitals 
a complete understanding of the nature 
of the case the moment they examine 
the patient’s chart and photograph. The 
X-ray photographs so used do away 
with tedious examinations, painful to the 
patient and trying to the surgeon. No 
wonder that the military surgeon’s most 
trustworthy and able assistant is the X- 
ray. 





German Textile Industries in War Time 

Within the period of January to May, 
1915, inclusive, one hundred and ninety- 
three German textile concerns have pub- 
lished their reports for the business year 
1914. The aggregate gross earnings of 
these concerns reached, for each one 
thousand-dollar capital stock, two hun- 
dred and seventeen dollars, as against 
two hundred and six dollars, in 1913. 
Gross earnings have, therefore, increased 
in 1914, because the surplus for the busi- 
ness year has increased from two hun- 
dred and seventy-four dollars to two 
hundred and eighty-six dollars, and net 
earnings from five hundred and fifty-two 
dollars to five hundred and eighty-three 
dollars for each one thousand-dollar cap- 
ital stock, compared with 1913. 

In spite of increased earnings and sur- 
plus, dividends have decreased, the aver- 
age dividend for 1914 reaching seven 
and six-tenths per cent, as against eight 
and one-half per cent in 1913. 


American Aeroplanes for Spain 

Another neutral European nation to 
order aeroplanes from the United States 
is Spain. A few weeks after the ship- 
ment of a number of flying machines to 
Holland, twenty Curtiss aeroplanes were 
sent to Spain, via Gibraltar. A. J. Engle, 
a Curtiss instructor, will instruct the 
cfficers of the Spanish Flying Corps and 
establish a military flying school. 























‘As far as the eye can see, rockets rise and fall, shedding their light upon hostile troops for 
a period of several minutes 


Fighting by Night 


By Eustace L. Adams - 


OR the first time in the history of 

warfare, many of the most important 
battles of the world war are being fought 
at night. In past conflicts, with the pos- 
sible exception of the Boer War, armies 
settled down at evening in comparative 
security, to spend the night relying on 
their outposts to warn them of a possi- 
ble surprise. Night time assumed much 
the same aspect as the last winter’s cam- 
paign, both armies safe in the trenches, 
with very little advancing, except by sud- 
den and courageous attacks. 
' For several years ever-increasing im- 
portance has been given to nocturnal 
fighting during the annual maneuvers of 
the European armies. Many inventions 
and improvements were made in high- 
power searchlights and _ illuminating 
shells, and staff officers knew that night 
would no longer furnish the soldiers with 
a safe resting spell. Consequently, upon 
the outbreak of war, both sides were 
well equipped to flood the night with 
light, and expose the enemy’s,:men and 
positions. ) 

A nocturnal attack.on the.firing , line 
looks like an exhibition of fireworks. on 
the night of Fourth of July. At the first 
shot. in the blackness brilliant search- 
lights, mounted on motor trucks, criss- 
cross the battlefield with their blinding 
shafts of light, confusing the attackers 
and exposing them to the death-dealing 


fire of guns and rifles. A sound like a 
giant skyrocket is heard, and over the op- 
posite trenches a huge rocket bursts, and, 
descending slowly..under a parachute, 
an incandescent. ball throws down a fan 
of light, which illuminates the surround- 
ing territory for several minutes. Before 
it goes out others take its place, keeping 
the field under a brilliant light during 
the entire engagement. A glance down 
the length of the line reminds one of the 
drop lights of the stage, magnified a 
thousand times. As far as one can see 
these lights are dropping, shedding their 
glare the better to allow their makers 
to kill. 

The whirr of an aeroplane’s propeller 
is heard overhead. Another danger is 
added to the melée, and bombs drop in 
rapid succession from the swift machine. 
The.searchlights flash upward, sweeping 
the sky, and, finally focus their pencils of 
light upon the fragile, flying thing. One 
beam, holds the range, while the rest re- 
turn to.the battlefield. Guns fire in quick 
succession and ‘a series of fireballs chase 
across. the sky. . The anxious’.gunners 
follow their shots with their eyes} only 
to see them fall wide. By watching the 
course of the illuminated projectile, they 
are sometimes able to reach their mark, 
and the aeroplane crumples and falls to 
earth. 


From three-legged standards, much 
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A German searchlight equipment on the march 


like our own skyrocket holders, rockets 
are shot out over the field and explode 
in a great glare of light. 

The soldiers defending their trenches 
place small grenades in the barrels of 
their rifles, and resting the butts against 
the ground, pull the trigger. There is 
a violent recoil, and an illuminating bomb 


is shot, to explode over the heads of the 


attackers and bathe them in light for 
nearly a minute. These efficient little 
grenades weigh but fourteen ounces, and 
each soldier may be equipped with sev- 
eral. They are used to good advantage 
under unusually difficult circumstances 
where either searchlights or guns for 
firing the larger grenades and star-shells 
are out of the question. 

The illuminated airship-destroying 
projectile is especially designed for at- 


tacks upon observation balloons and dir- 
igibles. Vents are provided in the sides 
of the projectiles, which emit smoke and 
flame from the powder inside. It was 
these shells which provided the citizens 
of London and Paris with such wonder- 
ful spectacles during the raids on these 
cities. The flame pouring from the vents 
enables the gunners to follow the course 
of the shell and to correct any faults in 
their range. If the shell passes through 
the envelope of the balloon without ex- 
ploding, the burning tracer compound 
will explode the gas. An unusually sen- 
sitive percussion fuse is provided, so that 
when the shell strikes even the most 
fragile cloth envelope it will explode and 
destroy the airship. 

Mobile searchlights of great power are 
now a part of the equipment of all 
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How the Germans use their portable searchlights to spot bomb droppers 





REE ARI IRL 8 — 











A nocturnal attack on the firing line looks 

like an exhibition of fireworks on a Fourth 

of July night. Rockets stream across the 
sky and searchlights stab the night 











Huge rockets are sent up, which burst over an enemy’s trenches and then descend Mowly 
under a parachute. An incandescent ball throws down a fan of light ~ 
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armies. They are usually mounted upon 
a motor truck or on a four-wheeled base, 
which may be removed from the car and 
wheeled to another point, while a power- 
ful dynamo, driven by the motor of the 
truck, transmits the energy to the light 
through a long cable. The German 
Army has several efficient batteries of 
searchlights, which are mounted on two- 
wheeled trucks very similar to gun cais- 
sons. These are drawn by horses, and 
are very mobile, being able to reach spots 
inaccessible to motor cars. These search- 
lights are of great value to the artillery 
sections, as they show clearly the objec- 
tive point of the shells, as well as the ef- 
fect that the projectiles are producing. 


In this war there must be a form of 


tion that ac- 
at night 


mental exhilara- 
companies fighting 
amid this pageant 
of light. I have 
felt it many times 
as I have watched the 
great searchlights sweep the 
sky in their hunt for hostile 
airships. The magnificence 





















fascinated, and have wished that I, too, 
could get into the fray. If the night 
work has this effect on the spectator, it 
must have a hundred-fold more upon the 
fighter in the midst of the melee. 


Quebec’s Wealth of Asbestos 


The asbestos industry of Quebec is one 
of the most prosperous of the Dominion. 
The annual value of the product is over 
$3,000,000, and the number of workmen 
employed is nearly 3,000. By far the 
most of the asbestos is taken by the 
United States—the greatest manufac- 
turer of asbestos goods—whose custom 
reaps revenue from fully 75 per cent. 
of the total production. Asbestos is the 
chief mineral product of Quebec, whose 
total shipments for 1912 were 111,175 
tons, or a total value of $3,059,084. This 
represents an average value per ton of 
$27.50. It must be re- 


varies from more than 
$250 per ton for No. 1 


mill stock. The 
figures showhow 


membered that the value 


grade to only about 
$10 per ton for No.3 © 








Various forms of rocket discharging devices are employed. Posts similar to the one here 
shown, three-legged standards, in a word anything that will hold a rocket, is adopted 


of the vast spectacle overawes one, 
and the watcher feels apart from the 
conflict, as though he were looking at a 
wonderful picture or a thrilling drama. 


_I have seen the illuminated shells as they 


sped toward their mark, and have been 


easily Canada heads the list of asbestos- 
producing nations, in yearly output: 
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The rope drive allows the motor to be run at its greatest efficiency without loss of power. 
Several of the ropes may break without necessitating a stoppage of machinery 


Driving Mill Machinery with Ropes. 


The use of steel-rope drives in place 


of leather belts, cog-wheel systems and 


individual electric motors is facilitated 
by perfected modern machinery now be- 
ing built by at least one of the great 
Pittsburgh factories. The use of many 
ropes on the parallel system allows of 
breakage of one or several without stop- 
ping machinery during working hours, 
and in addition the comparative cheap- 
ness of the material allows for adjust- 
ment of the ratio of revolutions by a 
small pulley. It is claimed that the elas- 
ticity of the ropes takes up practically all 
strains, and that the efficiency of the sys- 
tem varies from 87 to 97 per cent. With 
the rope drive, the advantages of having 
the engine or motor located away from 
the dust and grit of the mill is obtained, 
it is claimed, without loss, but rathe 

with a gain in efficiency. 





Platinum Worth Over Fifty Dollars An 


Ounce. 


Unless a special dispensation is re- 
ceived from the warring nations, plati- 


num rings, breoches and chains will prov: 
ably double and triple in value. The 
statistics of the National Jewelers’ Board 
of Trade state that at the present time the 
amount of soft platinum on hand in this 
country is exceedingly small, and that 
for this reason the prices are going up by 
leaps and bounds. Recently the. price of 
the metal was quoted at fifty-one dollars 
an ounce. 

The total supply of iridium, which is 
used as an alloy with platinum to harden 
it for commercial use, is said to be lim- 
ited to two thousand ounces, and this 
metal was quoted recently at seven dol- 
lars an ounce, 

The supply of palladium, a metal used 
to solder platinum jewelry, is also very 
limited, and is now sold at about: fifty 
dollars an ounce. 

Most of these metals are mined in the 
Ural Mountains of Russia, but hardly 
at present. Much of this metal is used 
in making stills and other chemical ap- 
paratus for the manufacture of acids, 
which play an important part in the mak- 
ing of war munitions. Some of these 
stills are said to contain as much as fortv 
or fifty ounces of platinum. : 
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What’s Wrong with the Parker-Ford 
Miniature Submarine 


Professor Herschel C. Parker, who ex- 
posed Doctor Cook’s Mount McKinley 
and North Pole claims, has come into 
the limelight again, this time in a con- 
troversy with Henry Ford. Professor 
Parker and Mr. Ford each claims to be 
the inventor of a “baby submarine,” which 
ironical newspapers call the “jitney U- 
boat.” 

Last April Professor Parker applied 
for patents covering inventions embod- 
ied in a submarine, to be thirty to forty 
feet long, to carry one torpedo, a crew 
of two men, and to be propelled through 
the water by a gasoline motor at the rate 
of forty miles an hour. 

The idea of running a submarine under 
water with a gasoline motor is feasible, 
and has already been done. In the 
earlier days of submarine construction 
Simon Lake equipped a number of his 
boats with gasoline motors, but finally 
abandoned them for under-water work in 
favor of the storage cell. Most of the 
boats in which gasoline engines were used 
were equipped so that, while submerged, 
air was drawn into the engine through 
tubes or pipes which stuck out of the 
water like periscopes. Automatic valves 
were arranged so that the tube could be 
quickly closed in case the opening of the 
pipe became submerged. When the tube 
was closed, the engine could run for a 
short time on the air contained in the 
boat, or in compressed. air bottles. 

One great objection to Professor Par- 
ker’s plan is that he admits the probabil- 
ity of having to use an engine which 
would develop about three thousand 
horsepower. Conceding that such a mo- 
tor might be developed, the amount of 
air it would consume in a few minutes 
would be enormous, and it is doubtful if 


co ar: ‘be earriedyin. suffi- 
cient quantities ir 1a boat. of t 1S. ‘kind 
<a 







to it of “4 
the erm intake heen a nay 
Anéther great ‘difficulty is in dispos- 
ing of the exhaust gases. When the 
air intake pipe is running above water, 
the exhaust gases may easily be led out 
to the surface of the water through a 
similar tube. If the boat were able to 
run submerged, the exhaust gases would 
cause a stream of bubbles which would 

















‘in case. 


The spray both kills the weeds and preserves 
the railway ties 


leave a very noticeable wake on the sur- 
face of the water. With this as a guide, 
it would be easy for a swift destroyer to 
follow and sink the submarine. 





A Mechanical Weed Eliminator 


The accompanying illustration shows 
how certain railway and trolley com- 
panies are resorting to mechanical 
sprinklers for eliminating weeds and 
grasses from the roadbed. Hand-weed- 
ing has three strong objections: it is ex- 
pensive, it does not destroy the roots, 
and hence is only temporary in its ef- 


. fects, and it disturbs the road surface, 


inviting dust and washouts. Burning 


» the weeds and grasses is also inefficient, 


for besides its-expense, it stimulates the 
weeds, and is a danger to surrounding 
property and to the right of way. With 
the aid of the equipment in the illustra- 
tion, however, a distance of eighteen to 
twenty miles, and a width of twelve feet 
can be sprayed with the solution at an 
operating speed of fifteen miles an hour. 
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THREE-STORY building equipped 
A with the latest electrical and me- 
chanical devices for the purpose of 
speeding up the handling of mail at a 
great New York terminal has been re- 
cently opened by the postal authorities. 
The equipment of the new Grand Cen- 
tral post office is the most complete and 
efficient in the world. Every device that 
has proved itself a success in postal 
work has been incorporated in the sys- 
tem, and time-saving devices of every va- 
riety abound. Its working will therefore 
pe watched by the postal authorities with 
great interest. The system to be installed 
in the new skyscraper post office in Chi- 
cago will depend much upon the success 
of the equipment in the New York plant. 
The secret of quick mail service, ac- 
cording to the commission which was ap- 
pointed five years ago to study the prob- 
lem of. efficiency in handling of mails at 
a terminal, is to allow no one to touch 
the mail unless absolutely necessary. This 
idea has been kept in mind throughout 
the entire construction of the building. 
There are three devices which in com- 
bination form the system—the bucket 
lift, the moving belt, and the chute. 
This system of mechanical conveyors 
is so comprehensive in its arrangements 
that sacks of 


Filling Thirty-three Cars with Mail at 
One Operation 





fall on a sliding canvas belt, which is 
propelled by electricity at the rate of one 
hundred and fifty feet a minute, and are 
carried into the building. This system is 
controlled from a switchboard, and the 
operator at this board acts as a_switch- 
man when there are bags which must 
take a different course from the normal 
route through the building. Bags whose 
contents require sorting before being sent 
to the trains are switched off the con- 
veyor to the floor in front of the sorting 
stations. Here the clerks sort the letters, 
throwing them into special pouches 
marked with the point of their destina- 
tion, and then place them on atiother 
belt, which ends in a chute, sliding them 
to the floor below. 

Underneath the building are two 
tracks, with an island platform seven- 
teen hundred feet long between them 
These two tracks permit thirty-thre 
mail cars to be filled simultaneously 
Running the length of the platform are 
two belts which receive the mail dropped 
from the sorting room and cartry the 
pouches past the car doors. Electrically 
operated trippers shunt the bags into 
shorter chutes, which lead straight to the 
car doors. When a large number of 
cars are to be filled simultaneously, the 
operation of 





mail brought to 
the building by 
motor trucks 
may be taken 
into the building 
for sorting and 
finally taken to 
the waiting mail 
trains without 
having been 
touched except 
by the sorters. ~ 
The bags and 
pouches are 
dropped from 
the trucks di- 
rectly into 
chutes at the 
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the shunting, 
or tripping, de- 
vice entails al- 
most as much 
care and detail 
as that of 
switching ¢ars 
into a, yard. 
The destination 
of each ca¥F is 
noted, and that 
of each bag. 
As the bags 
‘slide down the © 
belt, a switch- 
man shunts 
them into their 
proper cars. A 








platform. At 


slight mistake 


the bottom of Mail handlers feed the elaborate belt conveyor system might cause a 


the chutes they 


through chutes in the floor of the sorting room 


long delay. 
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Chutes deliver directly into the train doors from belt conveyors which run the length of 
the loading platform 


For handling the mail from the incom- 
ing trains openings are provided every 
few feet on the platform. Into these 
openings the mail may be thrown and 
carried direct to the post-office. The en- 
tire platform is lined with telephones and 
signal bells. 

A system of conveyors connects the 
new post-office with the old building, in 
which there is a very efficient mail hand- 
ling plant equipped in much the same 
way as the new and more modern office. 

In case of a breakdown or an extra 
heavy flood of holiday mail, there are 
supplementary belts, spiral chutes, four 
elevators, three bucket lifts.and three bag 
conveyors. 





Thousancs Gct Free Timber 


Of the six hundred and eighty-vight 
million nine hundred and twenty-two 
thousand board feet of timber cut on the 
National Forests during the fiscal year 
ended June thirtieth, 1915, according to 
statistics just compiled by the United 
States Forest Service, one hundred and 
twenty-three million one hundred and 
sixty-eight thousand feet were taken 


under free-use permits given to settlers 
and others living in or near National 
Iorests. There were forty thousand 
free-use permittees, and the value of the 
timber they cut was two hundred and six 
thousand four hundred and sixty-four 
dollars. 

The remainder, or five hundred and 
sixty-five million seven hundred and 
fifty-four thousand beard feet, was cut 
undcr sales contracts, for the most part 
with lumber operators, but including 
nineteen million two hundred and forty- 
six thousand feet sold at cost to farmers 
and settlers, as required by special pro- 
vision of law. The prices received for 
all sold timber varied from fifty cents to 
four dollars per thousand feet, and the 
total value was one million one hundred 
and seventy-nine thousand four hundred 
and forty-eight dollars. 





The annual statement of the Geolog- 
ical Survey on sand and gravel for 1914 
states that during the year 79,281,735 
short tons of sand and gravel, having a 
value of $23,846,999, were produced in 
the United States. 
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Destroyer Sinks Yacht for Moving 
Picture Film 


An illustration of the intense compe- 
tition between motion picture companies 
in attempting new effects in spectacular 
feats is shown in a feature named “The 
Peril,” which was recently filmed at 
Newport, R. I. 

The picture is one of the flood of films 
now being produced showing an enemy’s 
attempt to conquer this country. In one 
scene, a foreign spy takes refuge on a 
yacht and tries to escape to sea, where 
the battle fleet of the enemy await him. 
The resourceful director engaged the aid 
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For Standard First-Aid Kits 


A plea for standardization in first aid 
work so that in time of war the first aid 
establishments of industrial corporations 
could be readily taken over by the army, 
was recently made by Dr. William C. 
Rucker, Assistant Surgeon General of 
the Public Health and Marine Hospital 
Service. 

Before a meeting of the Association 
of Military Surgeons, Dr. Rucker laid 
emphasis on the fact that today stretch- 
ers in common use are of varying sizes, 
and in case of war there would be much 
trouble in getting them into ambulances. 
He said that it is very important that 











The. United States Navy assisted a 

moving picture producer to stage the 

awful end of a screen villain. The 

fast destroyer “‘Patterson” fired the 

gun, which is shown ejecting its shell - 

after the shot, and the yacht blew up 
and sank dramatically 


of the United States Navy and after gain- 
ing the consent of the commanding offi- 
cer, he was allowed to make use of the 
destroyer Patterson. When the yacht, a 
converted 100-ton schooner bought spe- 
cially for the purpose, is well out of the 
harbor, the Patterson, with a battery of 
cameramen aboard, sets out at full speed 
after the fleeing vessel. 

When within range the destroyer opens 
fire with her main battery and riddles 
the yacht with shells. The photographers 
caught the splashes of the shell with 
realistic effect, and the yacht sinking be- 
fore the eyes of the cameras. 






industrial corporations adopt the 
same type of stretcher which is in 


ee 
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use in the army, in order to fit into the 
army ambulances. 

“First aid instruction,” he said, “has 
gone far afield because of overzeal. In 
our desire that laymen should know how 
to treat themselves in case of accident, 
we have tried to make emergency sur- 
geons of them, and, as a result, have 
neither well-balanced laymen nor ade- 
quate surgeons.” 


A new electric process utilizes the 
waste wood from sawmills near Van- 
couver for the making of charcoal. 
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@ American Press Association. 
This illustration shows the chaos of timbers, broken pipes and wires which imprisoned the 
victims so that they had to be removed with the aid of saws, pick-axes and oxy-acetylene 
blow torches, The circle marks the position of the electric street car 


© International Film Service. 
The street car after the passengers had been A view taken in the excavation. Wrecking 
rescued. The roof of the car may be seen cranes were rushed to the spot, and may be 
on the right seen on the street level 











New York Streets Topple Into the 
Subway 


New York stopped aghast when the last 
Sunday in September dawned and the 
week’s death list reached eight and the 
list of injured approached two hundred 
from the single cause of the cave-ins in 
the temporary planking pavements which 
have been used for traffic on miles of her 
busiest thoroughfares during the con- 
struction of the new subways. 

The second and least serious accident, 
as far as lives lost was concerned, was 
on Broadway at Thirty-eighth street on 
the evening of Saturday, September 
twenty-fifth, when half a block of the 
famous thoroughfare dropped into the 
ground, carrying a taxicab and close to 
one hundred persons down with it. This 
accident was, however, the more serious 
of the two in its effect, for on the Monday 
following, New York traffic was para- 
lyzed at its very heart, for Broadway is 
the great artery for all general traffic 
and Seventh avenue is one of the chief 
routes for trucks going north and south. 


The first accident occurred early Wed- 
nesday morning, September twenty- 
second, when four hundred feet, or nearly 
two city blocks, crumpled up on busy 
Seventh avenue and dropped a loaded 
electric car, a heavy motor truck, and 
two hundred pedestrians thirty-five feet 
into the subway excavation below. Into 
the chaos fell, and broke, high-pressure 
salt water mains, pouring tremendous 
streams of water upon those struggling 
in the mass of timber and mud. Gas 
mains were broken by the falling plank- 
ing, and the deadly illuminating gas be- 
gan to fill the hole. Telephone, telegraph 
and electric light wires were torn from 
broken conduits and spread a tangle 
through the wreckage, threatening to 
electrocute the injured and to explode 
the escaping gas. 

Four fire alarms and a riot call for the 
police were sent in, and virtually every 
ambulance in the city hurried to the res- 
cue. 

Almost as quickly as the fire depart- 
mem came the emergency crews of the 
gas, electric light and telephone com- 
panies, themselves a vital part of the 
emergency force of the city. The dan- 
gerous gas and electricity were shut off, 
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and the rescuers worked with easier 
minds. Soon came word that three 
charges of dynamite were somewhere in 
the wreckage with wires and batteries 
attached ready for blasting. Twenty men 
searched for hours, and finally succeeded 
in cutting the wires. 

The electric car which, a short time 
before, had been filled to the doors with 
shop girls and workmen, was almost 
buried under a mass of planking and 
shoring. Its sides were folded in as 
though they had been on hinges. 

All through the day the rescuers 
worked. At night searchlights were 
trained on the spot and still the hunt for 
injured and dead caught under the plank- 
ing went on. When the toll was com- 
plete it was found*that seven persons 
had lost their lives and more than one 
hundred had been injured. 


Many investigations were started dur- 
ing the day. It was found that a blast 
had been fired in the excavation under 
the corner of Seventh avenue and Twen- 
ty-fifth street. Almost immediately the 
great bridge-like construction forming 
the street began to sink, and under the 
weight of the street car tumbled in, drop- 
ping the car with its passengers into the 
chasm. Other sections fell, like a house 
of cards, in rapid succession, until the 
entire length, from Twenty-fifth street 
to well beyond Twenty-fourth street, and 
extending from curb to curb, was one 
vast pit. 

The public was told by the investi- 
gators that the accident was caused by 
faulty shoring at this spot, but that im- 
mediately after the accident officials had 
made a thorough examination of the con- 
struction of all the temporary streets and 
found everything satisfactory. New 
York was told not to worry. 

Three days later, on Saturday, while 
the theatre crowds were filling brilliantly 
lighted Broadway, the section of the 
wooden street, half a block long, between 
Thirty-eighth and Thirty-ninth street, 
dropped with a crash, settling to the 
foundation of the new subway, nearly 
forty feet below. 


Many investigations are being con- 
ducted, and some of the most compe- 
tent engineers in the country are seeking 
means to prevent more disasters, 





‘ment created to attend to replace- 
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Oxygen for Balloonists at High 
Altitudes 
The extreme thinness of the atmos- 
phere and the lack of oxygen at great 


_heights impose upon aeronauts a very 


severe condition that must be overcome 
by artificial means. In the accompany- 
ing photographs, bags of oxygen are car- 
ried in wicker baskets at the side of the 
balloon; through flexible tubing, the oc- 
cupants are 


Most of the over-congestion is caused 
by gas mains, which were laid during the 
time when the policy of the city authori- 
ties was to encourage competition and to 
grant with a free hand franchises for 
competing companies to lay pipes. Asa 
result there are, according to Mr. Green’s 
estimate, at least five hundred miles of 
useless' gas mains. Something like 
twenty-eight thousand street openings 
are made in New York 





supplied 
with the gas 
necessary to 
keep them 
alive at 
lofty alti- 
tudes. 
Without 
this oxygen 
indeed it 
would have 
been impos- 
sible to con- 
duct flights 
at the re- 
markable 
height of 
thirty thou- 
sand feet, 








City every year. These 
openings, of course, create 
enormous expense, delay 
traffic, interfere with busi- 
ness, and cause accidents for 
which the city often has to 
pay damages. 

Most of these unnecessary 
mains are still in use and re- 
quire maintenance by the gas 
companies. By reorganizing 
their system the companies 
could doubtless serve the 
same amount of gas through 
a vastly 
small2r 
Yl =| number of 
AJA / | caains. By 
/ so doing 











for the use * —_—- rt A AIA 
Wisk ua) Co AVAGACA EM much space 
of oxygen The oxygen inhalers are (¢ RX \ ‘ \ MN iI \ saad : “i 
becomes ab- simply applied INK A x ¥ rae } NAN 
: Cae AW AVAG AN AN i <.| left free for 
solutely im- yae A Va AANA J ; 
. 2 VN ay a \ /\ X| new mains, 
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Underground Congestion a New 
York Problem. 


Probably the best idea of the 
conzested condition of the under- 
ground conduits and pipes beneath 
some of New York City’s streets 
is furnished by a report recently 





y\)] have to be 


i‘) 3 mij laid to meet 


new situa- 
tions. Pneu- 
matic tubes 
were put 








made by Charles N. Green, the en- 
gineer in charge of a special depart- 


ment of underground piping. 

As an example of the great con- 
gestion beneath the streets he states 
that underneath Broadway, between 
Seventeenth and Twenty-fourth Streets, 
there are seventeen pipes, four banks of 
electric conduits ranging from six to 
forty-eight holes each, two underground 
trolley tracks, and the prisms of the 
tracks, which take up much room. 


The oxygen inhaler alone has made Mr. 
possible 


be : into the 
4 AS 

Se Ge Paj}ground 

: Z| about 17 

years ago, 


Green 


balloon flights above reminds us, 
twenty-five thousand feet steam pipes 


about 35 
years ago, and electric conduits less than 
30 years ago, all within the space of a 
lifetime. In the future he suvgests still 
more underground space may be required 
by conveniences which are as unknown 
at. the present time as the high-pressure 
water service was 40 years azo. Per- 
haps in the future we will see under- 














ground means for the disposal of garb- 
age, ashes and other refuse. 

With the means of producing electric- 
ity growing cheaper every year, and elec- 
tric light bulbs growing more and more 
efficient, Mr. Green believes that gas will 
soon cease to compete with electricity for 
lighting purposes. He believes that gas 
will be distributed through a system of 
high-pressure mains of small size with 
welded joints to prevent leakage, the 
whole representing but a fraction of the 
investment required for the present costly 
systems. The gas for this purpose can 
be made ait a much lower cost because the 
companies will be relieved of the neces- 
sity of enriching it with expensive illumi- 
nants. 

It is an attractive picture that Mr. 
Green draws of the future for New York 
dwellers. Apartments wiil be lighted by 
electricity. Heating and cooking will be 
done with inexpensive gas. Interborough 
mail will travel at high speed: through 
pneumatic tubes. Garbage and ashes 
will be conveyed swiftly through pipes in 
the ground. High-pressure water mains 
—which protect against fire—pure drink- 
ing water will be brought from the moun. 
tains through the Catskill Aqueduct. 
Central refrigerating plants will pipe cold 
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air to refrigerators, and not least in im- 
portance, from under the streets will 
come telephone wires, which play sc im- 
portant a part in everyday life. Much of 
this is already accomplished, and the 
remainder is by no means an idle 
prophecy. 





Largest Turbine in the World 


The world’s largest single-unit turbine 
is to be seen at the Waterside Station of 
the New York Edison Company. It is 
fifty-seven feet long, twenty feet wide 
and fourteen feet high. Weighing nine 
hundred and seventy-five thousand 
pounds, it develops forty thousand horse- 
power. The great engine operates at a 
speed of fifteen hundred revolutions a 
minute, but even at this great speed is 
almost noiseless. 





Boring Holes in Piles Under Water 


A long drilling tool known as a sub- 
marine auger has been found of great ad- 
vantage in boring holes in piles below the 
surface of the water. The bit has a long 
shank terminating at the upper end in a 
pneumatic drill held in the hands of the 
workman. When in use the augér frame 
is bolted upon the pile heads. 
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This elaborate appliance was necessary to enable holes to be bored in piles under water 
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A blind man listening to a printed page with the aid of the Phonopticon. Dr. F. C. Brown, 
the inventor, is operating the “‘eye’’ at the left of the picture. In the insert is a musical 
scale showing how the word “Law’’ would sound on a three-note Phonopticon 


Seeing With Your Ears 


Dr. F. C. Brown, of the University of 
Iowa, has provided the means of giving 
an eye to the blind. With his apparatus, 
the peculiar property of the chemical 
element, selenium, which causes a:: in- 
crease in its electrical resistance when the 
light falling on it is decreased, can be 
harnessed to the production of sounds 
which correspond to printed letters and 
which are created, not by a special de- 
vice, but merely by moving the selenium 
“eye” across a printed page. 

The principle is not new, for in 1913 
Fournier d’Albe perfected an “Opto- 
phone,” in which he used a simple se- 
lenium cell to translate printed charac- 
ters into audible but hardly coherent 
sounds, The full development of the 
idea waited upon the isolation of sele- 
nium crystals of sufficient size and sensi- 
tiveness. For the past ten years Dr. 


Brown has been experimenting and has 
just produced selenium crystals, appre- 
ciable to the naked eye, which are one 
hundred times as effective as the sele- 
nium cell of d’Albe. 


The actual “eye” of the Phonopticon, 
as Dr. Brown calls his apparatus, consists 
of an indirect illumination and a lens 
through which the light reflected back 
from the printed paper passes to the 
selenium crystals. It is so adjusted that 
the diminution of light caused by the 
passing of a black letter under the “eye” 
increases the resistance of the selenium 
crystals (which form part of an elec- 
tric circuit) enough to deflect a portion 
of the current by a Wheatstone bridge to 
the segmented brass wheels which inter- 
rupt the current and so modify it, on 
the principle of the telephone, that it 
takes definite sound forms which corre- 











spond invariably to the same letter forms. 
As now constructed, Dr. Brown’s ma- 
chine consists of two sets of selenium 
crystals and two wheels, translating into 
sound the upper and lower portions of 
letters. When the Phonopticon is per- 
fected, it will have three and perhaps 
four sets. At present the simple letters 
are easily distinguished by 90 per cent. of 
the blind persons who have used the 
Phonopticon. The letter V, for instance, 
is represented by a sound like Mi Do Mi, 
and the letter L by Mi and Do sounded 
together, with Do continuing alone. With 
three notes in his apparatus, Dr. Brown 
expects to handle practically every letter, 
though four may be needed for S and K. 
‘ The principle seems to Dr. Brown to 
be capable of unlimited development, 
even, perhaps, to the perception of pic- 
tures by means of some yet undeveloped 
use of the unique property of selenium 
crystals. 





No Legal Damages for Canal Slide 


The United States government is not 
to blame for damages caused by slides 
in the Panama Canal, according to Judge 
Charles M. Hough, of the Federal Court 
of New York. The steamship Newport, 
of the Pacific Mail, was sunk at Balboa 
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in August, 1912, by a slide which under- 
mined the wharf, dropped eighteen thou- 
sand tons-of earth, and hurled down on 
the ship two great cranes. The own- 
ers sued the government for eight hun- 
dred thousand dollars damages, claiming 
that the wharf was faulty, being badly 
built, and having been rotted by dredging, 
sea worms and other causes. 

Chief Engineer George W. Goethals 
stated that the damage was due to a 
slide which could be neither foreseen nor 
prevented. Judge Hough affirmed this 
opinion and awarded the. decision to the 
government. 





For Aerial Coast Defense 


Maine has the distinction of being the 
first state where actual steps have been 
taken toward the founding of a system 
of aerial coast protection. Rear Ad- 
miral Robert E. Peary, the discoverer 
of the North Pole, has offered to give 
the Aero Club of America the use of 
Flag Island, a position of strategic im- 
portance. The proposed aeroplane sta- 


tion would involve an expenditure of 
about ten thousand dollars and would 
include a complete equipment of one 
aeroplane, one hangar, two aviators, two 
mechanicians, and enough equipment to 
last for one year. 














I-Illuminated Slit 
passing over 
Letter V. 

L- Magnifying. Lens 

S-Selenium Crystals 

;M-Main Circuits 
D-Deflected Currents |> 
wi] R-Subsidiary Resist 
ences. 

8- Dry Battery 
‘W-Segmented Wheels 
“Interrupters” 

T- Telephone Receivers 



































In the diagram the “‘eye’’ is passing over the printed letter “‘V," on which light is thrown. 

e rays pass through the lens L, the top and bottom of the illuminated space striking the 
two selenium crystals SS, which are. part of the main circuit MM, increasing the resistance 
so that the current is deflected by the Wheatstone bridge to the deflected circuits DD, and 
thence to the segmented wheel interrupters WW, where the varying electrical current is 


transformed into sound heard through the telephone receivers TT 
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Elmer Ambrose Sperry, Henry Alexander Wise 
of Chicago, Ill. Wood, of New York 
FROM THE SOCIETY OF AERONAUTICAL ENGINEERS 


© Brown bros. 


Howard E. Coffin, of Detroit, Mich. A Andrew L. Riker, of Detroit, Mich. Inven- 


leader in the development of the automobile tor of many automobile devices 
APPOINTED BY THE AMERICAN SOCIETY OF AUTOMOBILE ENGINEERS 


Thomas A. Edison, Chairman of the Board, America’s greatest inventor 


THE NAVAL ADVISORY BOARD 
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Hudson Maxim, of Brooklyn, N. Y. Matthew B. Sellers, of Baltimore, Md. 


Inventor and expert on explosives n expert on aeronautic problems 


APPOINTED BY THE AMERICAN AERONAUTICAL SOCIETY 











William Laurence Saunders, of New Benjamin Bowditch Thayer, of New 
York, inventor of drilling devices York. A great mining expert 


APPOINTED BY THE AMERICAN SOCIETY OF MINING ENGINEERS 














William R. Whitney, of Schenectady, L. H. Baekeland, of Yonkers, N. Y. 
; N. A great physicist A great Belgian industrial chemist 
APPOINTED BY THE AMERICAN CHEMICAL SOCIETY | 


CREATED FOR NATIONAL DEFENSE 
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© International Film Service. 

Spencer Miller, of South Orange, N. J. William Leroy Emmett, of Schenec- 

Inventor of the breeches buoy tady, N. Y. Designer of electric ships 
APPOINTED BY THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 





























Frank Julian Sprague, of New York. B. G. Lamme, of Pittsburg, Pa. Chief 
Inventor of Subway electric systems Engineer of the Westinghouse Co. 
APPOINTED BY THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 





























Alfred Craven, of New York. Builder Andrew Murry Hunt, of New York. 


of Croton reservoir and aqueduct Expert in power production 


APPOINTED BY THE AMERICAN SOCIETY OF CIVIL ENGINEERS 
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Robert Simpson Woodward. Presi- Arthur Gordon Webster, of Worces- 


dent of Carnegie Institute ter, Mass. An authority on sound 


APPOINTED BY THE AMERICAN MATHEMATICAL SOCIETY 


































Thomas Robbins, of Stamford, Conn. Peter Cooper Hewitt, New York City. 
Inventor of conveyor systems Inventor of the mercury arc lamp 


APPOINTED BY THE INVENTORS’ GUILD 
































Joseph William Richards, of South Lawrence Addicks, of Chrome, New 
Bethlehem, Pa. Elcctro-metallurgist York. An authority on copper 


APPOINTED BY THE AMERICAN ELECTRO CHEMICAL SOCIETY 
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@ The International News Service, 


An English submarine alongside its supply ship receiving a new set of torpedoes. The 
small opening in the submarine makes it necessary to lower the projectiles in a vertical 
position—an operation both dangerous and difficult 


THIS SUBMARINE WASP GETS A NEW SET OF STINGS 
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~~~ © Underwood and Underwood, N. Y¥. 


At dusk German officers don these uniforms and stalk about in the open to inspect the 
lines. The dress makes them practically invisible because it is of dark material 


GHOSTS OF THE TRENCHES 
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Bacteria are more deadly than machine-gun bullets. Every large nation at war is inoculat- 

ing its soldiers with serum to combat the various deadly diseases. Typhoid is the chief 

enemy. The illustration shows a group of German soldiers receiving their injections of 
anti-typhoid serum 


A WAR WITHIN A WAR 
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Universal Press Syndicate. 
To prevent the Serbs from taking advantage of Austria’s concentration of forces against 
Russia to conduct raids and other excursions into the territory across the Danube, a fleet 
of light draft gunboats is employed by the Austrians. These boats are designed on the 
lines of our old monitors 





© Underwood and | Underwood, N. Y. 

This mortar is used by the Australian troops against the strong Turkish positions on 

the Gallipoli peninsular. It is a roughly constructed barrel set upon two ammunition cases 
as a support, but at short ranges its work is fairly efficient 


FIGHTING ON THE DANUBE AND IN GALLIPOLI 
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How German soldiers practice with the machine gun. The guns are usually aimed low 

during an attack, and are slowly swept from side to side. The leading soldiers are hit on 

the legs and are sure to fall, thus blocking the way for their comrades and slowing up the 
charge 




















Courtesy Illustrated War News. 


Aeroplanes have proved fully as invaluable for scouting purposes in the Dardanelles cam- 
paign as on the Western front. This illustration shows a Turkish town on the straits photo- 
graphed from a French biplane 


THE MACHINE GUN AND THE AEROPLANE IN WAR 
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exercised to keep the gas machine concealed from the prying eyes of hostile airmen. Here 
a haystack is used as a concealment 





A German observation balloon being prepared for a flight. The greatest care has to be 
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Courtesy Illustrated War News. 
A German bomb-proof near Rheims. Hay, @irt and This Turkish prisoner has covered 
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boards are piled upon the shelter until it is indis- himself with foliage to conceal him- 
tinguishable from the landscape. In this shelter men self in the scrubby underbrush of 
live all winter Gallipoli 








‘“ a 3 
@ Underwood and Underwood; N. Y. 
The all-important telephone system must be concealed. It is the nervous system of an 
army. Outposts, trenches, observation stations, artillery emplacements, officers’ stations— 
all are linked by these systems 


SHELTERS AND CONCEALMENTS IN WAR 
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@ Underwood & Underwood, N. Y. 


After crashing through more than twenty feet of reinforced concrete, this German 42 centi- 

meter shell was stopped without exploding by two I-beams just as its tip was coming 

through the roof of a fort during the second bombardment of Przemysl. Had the shell 
exploded it would have completely demolished the fort, for it struck square 


A HAPPY ACCIDENT FOR THE RUSSIANS 




















~ Modern Steel Skull-Cap. 
ay - 1915 





Sappers Helmet. 
Middle 19" Century 





Steel Skull-Cap. 
17" and 18" Century 


Bie. 
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By. Courtesy of 
Illustrated London News, 
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By Courtesy of Illustrated London News. 
Soldiers are reverting to medieval methods. Nearly all the warring nations are testing some 
sort of armor. England is experimenting with bullet-proof waistcoats 


HOW FIGHTING METHODS PROGRESS BACKWARDS 
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When repairing the French 75 mm. (3-inch) guns behind the lines, the barrel is lifted 
bodily from its carriage, in order that the grooved trough on which it slides during its 


By courtesy Illustrated War News. 


In Gallipoli British armored cars dash full speed towards the enemy's position, covered by a 
heavy fire from the British guns. With its own machine-gun continuously blazing fire, the 


THIS IS A WAR OF MACHINES 
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recoil may be greased. The recoil cylinder is supported in a cradle, which is not detached, 
lubrication being made as simple a process as the demands on the gun allow 


car turns around when it has reached the barbed-wire, and a grappling-hook is thrown over 
the wire. When it starts full speed back it tears down a great stretch of entanglement 





AND THESE PICTURES PROVE IT 
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An unusual luxury 
for the Germans. 
Thousands of 
geese bought from 
Russian peasants 
are being driven 
to the German 
lines to provide a 
feast for the ad- 

vancing soldiers 





@ Underwood and Underwood, N. Y. 


Women have become very proficient in turning out high-explosive shells and shrapnel. 
Here they are seeft filling shells with hundreds of shrapnel bullets 


FOOD FOR MEN AND GUNS 


Owing to their 
smoothness and 
delicate mechan- 
ism, projectiles 
are protected until 
used by basket- 
work. They are 
deposited near the 
lines by motors 


© Universal Press 
yndicate, N. Y. 
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To throw the projectile pictured, 666.5 lbs. of smoke- 
less powder are used, and to cause the huge mass of 
metal to scatter into countless death-dealing frag- 
ments, 96.04 lbs. of powder are packed in the shell. 
The total weight of the shell is 2,900 lbs., enough to 
pierce the heaviest armor of the most powerful battle- 
ship afloat. The blunt cap on the end of the pro- 
jectile is made of soft steel, and holds the cap to- 
gether when the shell hits its target. It acts much the 
same as the cork used in the familiar parlor trick of 
driving a_ needle 
through a coin. The 
cork prevents the 
needle from breaking 
while it is piercing 
the metal, and the 
blunt cap of the 
shell keeps the 
point intact while 
the projectile drills 
through the armor. 
Underneath the soft 
steel cap is the 
usual time or per- 
cussion fuse, which, 
without the protec- 
tion, might easily 
become injured by. 
the impact of the 
great projectile 
against a_ heavily 
armored fort or 
battleship 
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Courtesy Smithsonian Institution 


Our 12-inch armor-piercing shells explode after passing intact through the armor plate of 
the target and are broken into many fragments 


A SINGLE MEAL FOR ONE OF OUR BIG GUNS 
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@ Underwood and Underwood, N. Y. 


It has been nec- 


r 


essary to rebuild. 


the destroyed 
railroads which 
the Austrians 
captured. The 
illustration 
shows one of the 
temporary nar- 
row gauge rail- 
roads built by 
the Austrians to 
transport rails 
and ties in horse- 
drawn cars to 
the point where 
they are con- 
structing the 
permanent lines 


ede. 


ae 


© Underwood an 


© Universal Press Syndicate, N. Y. 


Every vulnerable part of this Aus- 
trian locomotive has been protected 





Especially  diffi- 
cult is the carry- 
ing of the 
wounded in the 
Alps and Vosges 
Mountains. It is 
impossible to op- 
erate the usual 
ambulance be- 
cause of the nar- 
rowness and 
roughness of the 
mountain paths. 
One of the vehi- 
cles used by the 
Italian Chas- 
seurs is shown 
here, quite a 
comfortable af- 


Mie 


© Underwood and Underwood, N. ¥. 
The French army has recently provided its medical 
corps with a number of automobile ice machines 


QUEER VEHICLES USED IN MODERN WARFARE 
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© Universal Press Syndicate. 


One of the first obstacles that a charging line has to overcome is a formidable barricade of 
stripped tree trunks and sharp-pointed branches. When this is passed, there are still the 
barbed wire obstructions to overcome, and often a moat filled with sharp steel spikes 


: ite 
@ International Film Service. 
When there was time, the Russian engineers tore up all the railroad tracks, and blew up the 
bridges. The picture shows how the Germans removed the debris of a bridge destroyed by 
the Russians near Lemberg, and fitted in steel beams for the new structure 


STOPPING THE PROGRESS OF A HOSTILE ARMY 
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@ Universal Press Syndicate. 
Here, behind the Austrian lines, is as complete a dental equipment as one would find in 
many a dentist's office 


@© Paul Thompson. 


The seats have been removed from the Empress Theatre, Earl's Court, London, and 


miles of beds provided for 2,000 wounded 
SURGICAL EMERGENCIES OF THE WAR 
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The system of telephonic con- 
nection employed by the armies 
in the field is one of the wonders 
of the war. Every section of 
the long line is connected with 
every other section, and the 
whole linked to the capital of 
the nation. Connection can be 
quickly established between the 
firing line and Berlin 


© Underwood and Underwood, N. Y. 


Even when periscopes were used to 
peer over the top of the trench, the arms 
were usually exposed. An _ ingenious 
“Tommie” has invented a_ periscope 
which combines a false stock with the 
sight. The trigger is pulled with a string 








© Universal Press Syndicate, N. Y. 


The Russians, said to be short of arms and ammunition, 

during their recent retreat before the Germans. The illustration shows part of the toll 

taken by the Austrians in one day’s engagement. The officer on the extreme left is stand- 
ing on a heap of revolvers, canteens, hats, knapsacks and, swords 


THREE GLIMPSES OF MODERN WARFARE 


have lost heavily in equipment 
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@ Underwood and Underwood, N. Y. 


Lined up on the deck of a British battleship are a few of the twelve-inch shells fired against 
the Turkish forts on the Dardanelles. Nearly $25,000 worth of ammunition is represented 
in this picture, and is less than one gun might fire in the course of an important action 


MESSAGES FOR THE TURKS 
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© International Film Service. 


The Russians, before evacuating Warsaw, ransacked the city for metal of every kind, 
including church bells, boilers, lead piping and roofs. A metalless Warsaw fell into 
German hands 





© International Film Service, 


The seventy-eight year old frigate of war of the United States “Portsmouth,” famous in 
history, song and story, was put to the torch and burned to the water's edge by the junk 
dealers to whom she had been sold 


DESTRUCTION IN WAR AND PEACE 
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The problem of 
transferring wound- 
ed to a hospital ship 
on the sea is always 
a serious one owing 
to the unavoidable if 
relatively slight pitch 
and roll of the vessel. 
For the benefit of 
wounded soldiers 
_who are unable to 
climb the steep sides 
of a ship or mount a 
**Jacob’s ladder,”” the 
Germans have de- 
‘signed an apparatus 
which is a kind of 
sea elevator and 
which somewhat re- 
sembles a cage. In 
this cage the wound- 
ed are hoisted by 
winches to the deck 
of the ship. One of 
these cages is shown 
in the _ illustration 
lifting sailors on 
board the German 
hospital ship ‘Sierra 
Nevada.”” A not en- 
tirely steady eleva- 
tor, to be sure, but 
a very marked im- 
provement over 
dragging a suffering 
man up a ladder 
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@ Underwood and Underwood, N. Y. 


Every -one is making ammunition in England these days. An Austrian making use of a 


Even the children are helping. The schoolmaster teaches crude tub near the Russian | 
the little ones of the ee of Godalming to make baskets lines in Poland i 
or shells 


ALL “DOING THEIR BIT” 
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This is the common draught animal of Burma. The extremely large horns measure over 
twelve feet from tip to tip 











The owner of a California mountain resort found that the only way to carry a piano to his 
placewasby burros. Long timbers were strapped to the animals and the piano swung between 
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““Roly-Poly”” Square, Lisbon, Portugal. So-called because of the peculiar undulating pat- 
tern of its mosaic pavement. The square contains two bronze fountains and a lofty pillar 


surmounted by a statue of Pedro IV 




















The rack ard pinion railway of Funchal, Madeira, connects Funchal with the Monte, a vil- 

lage on the mountain above. Visitors descending from the Monte generally use a curious 

running sledge. Two attendants are provided, wearing rubber-soled shoes. They run 
behind and check a too-rapid descent by holding on the guide ropes 


ODD SCENES IN ODD CORNERS OF THE WORLD 
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On Lake Titicaca, lying up in the Andes between Peru and Bolivia, the highest navigable 
body of water in the world, the natives do most of their traveling in straw boats, called 
balsas. These boats are made by plaiting and tying the reeds and straw together 














These straw boats, although appearing very frail, are unsinkable, as the tough straw fibre 
is very buoyant. Even sails are made of this material, and with their aid the natives can 
navigate the entire length of the lake, one hundred and twenty miles 


NAVIGATING IN BOATS OF STRAW 
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The paddy (unhusked rice) is put on a large flat stone, like the one on the left of the 
picture. The woman on the right then uses the long horizontal bar as a treadle; this raises 
and lowers a pestle which pounds off the loose husk 


The wicker baskets rest on bamboo supports. Inside each basket is a wire screen in a sort 

of cradle. The curious shaped handle is supported from above by a rope to which a weight 

is attached. The handle is rocked vigorously up and down, thus shaking the rice through 
the sifter and into the flat straw receptacle on the ground 


HOW RICE IS PREPARED FOR THE HOME IN FRENCH INDO-CHINA 











Peripatetic Repair Shop in Toy Wagon 


A Cincinnati mechanic has devised an 
ingenious travelling workshop. A child’s 
toy wagon has been fitted up as a com- 
plete key-making establishment and lock- 
smith’s repair shop. 
All the tools necessary 
for these trades are 
placed in convenient 

racks in this tiny 
shop, and a full 






A toy wagon carries a full repair shop 


set of emery wheels and steel ribs allow 
the mechanic to do business as a knife 
sharpener and umbrella vendor. The 
workman has created a good business in 
the somewhat complicated art of opening 
safes to which the keys or combinations 
have been lost. It is safe to say that 
he will soon have imitators. 





No Sewage to be Emptied Into New 
York City Water. 


After a controversy extending over 
several months, the 
state authorities of 
New York have de- 
cided to empty the 
sewage from the 
Mohansic State 
Hospital and the 
Yorktown Training 
School for Boys into 
the Hudson River 
instead of into Mo- 
hansic Lake, one of 
the sources of New 
York City’s water 
supply. 

Experts claim that 
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sewage with the water supply would in 
no way endanger the city’s water supply, 
because it would be subjected to screen- 
ing, sedimentation, filtration and disin- 
fection. The effluent would be a clear, 
colorless, sterile fluid upon reaching 
Mohansic Lake, and would be further 
purified in its flow of twelve miles be- 
fore reaching Croton Lake,. where it 
would be again purified by sedimenta- 
tion. The final sterilization at the in- 
take of the city’s water supply would be 
the last step in removing any germs 
which might remain. 
Despite these assurances, the city au- 


 thorities were not satisfied, and very re- 


cently it was decided to empty the ef- 
fluent into the Hudson River. 





Motor Cycle Equipped as Chemical 
Engine 

Every minute gained by the speed of 
fire departments means a reduction of 
annual fire loss by several millions of dol- 
lars. This is the secret of all types of 
motor-driven fire apparatus. One of the 
most recent additions is a tri-car chem- 
ical engine that weighs a little more than 
1,500 pounds, fully equipped, and skips 
off at forty-five miles an hour in ad- 
vance of the regular apparatus. In 
addition to a generous tank of chemicals, 
the car carries two hand extinguishers, a 
coil of hose connected with the chemical 
tank, a short ladder, pike poles, etc. The 
car requires two men, one forward to 
control and steer the car, and another 
to clang the small bell mounted just 
above the ladder. 





the mingling of this This motor-cycle fire engine is as speedy as a heavy automobile 
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Oil Wells Sunk in Bed of Ocean 


Many persons would doubt the state- 
ment that it is possible to pump oil from 
the earth beneath the waters of the ocean. 
That this is done, however, is proved by 
this photograph, taken at Summerland, 
California. The well towers are located 
on rough frame piers over the ocean and 
as far as a hundred feet from the surf. 
The oil is pumped through the waters of 
the sea and is carried through pipes to 
the land, where it is emptied into tanks. 
The pumps are worked by means of 
steam engines stationed on the piers. 
A few years ago there were many more 
of these wells in this vicinity, but some 
have been exhausted and abandoned in 
recent years. 


How Che:.ting Gamblers Mark Cards 


In the criminal institute founded by 
Professor Hans Gross, a man who has 
made the catching of criminals a real 
science, in the University of Gratz, Ger- 
many, is an exhibit of fraudulent play- 
ing cards taken from gamblers who had 
been arrested for cheating. 

So inconspicuous are the markings on 
the backs by which the cards are dis- 
tinguished that to many it seems as if the 
gambler must have a positive genius for 
acquiring skill at playing with the packs. 


Some packs are marked with a com- 
plete system of lead pencil dots. - Every 
card in the pack has a distinctive group- 
ing of dots. These tiny marks are appar- 
ently so accidental and unsystematic that 
they arouse no suspicion. To cheat suc- 
cessfully, the gambler has to remember 
fifty-two different groupings of dots. 
The most common systems of marking 
seem to be based on pencil marks, nail 
imprints upon the smooth surface of the 
backs, slightly roughening of the gloss 
with a knife, and piercing with a hot 
needle covered with melted wax to fill the 
perforations. 

The most elaborate system, and the 
hardest to detect, is found in a pack 
known to have been used for cheating, 
and yet lacking in all the usual signs of 
fraudulent cards. It is a German “skat” 
pack of thirty-two cards, the numbers 
from ace to seven being left out. The 
backs are covered with what is known as 
a “lightning” pattern—a maze of short 
“zig-zag” black and red lines, scattered 
on a white ground. After the most 
searching examination a peculiar little 
combination of the lines appears in a dif- 
ferent position on the back of every card 
but the four kings, from which it is 
missing. When the cards are laid face 
down on the table in their proper order, 
as in “skat,” a careful eye can see that 
they are printed in a recurring pattern. 




















These wells pump oil from under the bed of the ocean. Some of them are several hundred 
feet from the surf line 
































Wooden Horses Used by Utah State 
Militia 

In order to avoid the heavy expense 

of keeping teams of artillery horses, 

Battery A, of the Utah State Militia, 

has provided the batteries with wooden 

horses for use in practice. These sub- 


POPULAR SCIENCE MONTHLY AND WORLD’S ADVANCE 







601 


The object of ths society is the at- 
tainment of the hig’ est possible efficiency 
from the heating and boiler plants of its 
members with the least possible emission 


of smoke. According to the tenth an-- 


nual report, issued recently, the society 
had five hundred members and one 
thousand seven hun- 











dred and forty-four 
boilers and other heat- 
ing installations on its 
register. 

The staff of experts 
retained by the society 
to undertake scientific 
and technical work 
included three expert 
instructors for- fire- 








A company of the Utah State Militia practices with wooden artil- 


lery horses 


stitutes are found to serve the purpose 
very well in practice, but at the annual 
encampments teams of real horses are 
provided, as more action is needed than 
their substitutes can furnish. 


Advertising Car Built Like Huge Spark 
Plug 

Among the many clever advertising 
automobiles which have appeared this 
year is a car built like a huge spark- 
plug, which has recently appeared in 
Los Angeles. The proportions of the 
plug have been correctly reproduced to 
scale, and no detail has been omitted 
to make the resemblance striking. 


men. 

When. any plant .is 
not producing the re- 
sults expected from it, a fireman, taught 
by these experts, is sent, and advice and 
instruction are given on the spot to the 
stoker of the plant. 

Sometimes the instructor himself takes 
sole charge of the fires and boilers, while 
the regular fireman looks on. These 
firemen-instructors visit and inspect the 
plants regularly, and give helpful advice 
to the regular employees. 

Other experts on the staff are occupied 
with tests of fuels as well as with in- 
vestigations of new grates and other ac- 
cessories of the boiler plant. The waste 
of fuel energy is enormous and one of the 
great modern problems is to minimize it. 





Teaching Firemen to 
Shovel Coal Scien- 
tifically. 


The most successful 
practical work in the 
cause of smoke abate- 
ment in Europe is being 
carried out by a society 
of Hamburg manufac- 
turers, called the Ham- 
burg Verein fiir Feuer- 
ungsbetrieb und Rauch- 
bekampfung, which in 
plain English means the 
Hamburg Association 











for Operating Boiler 
Plants and  Abating 
Smoke. 








This automobile, made to advertise a spark plug, is touring the 
United States and Canada under its own power 








Turing a Traveling Bag Into a Life Preserver 



































A traveling bag life preserver. 
It has legs and arms 


A traveling bag which, at 


‘a minute’s notice, may be 


turned into a comfortable 
life preserver that will sup- 
port the wearer for days in 
the roughest seas, has recent- 
ly been patented by a young 
Norwegian inventor. 

The device, when utfold- 


ed for use, resembles a huge © 


union suit, made of .eavy waterproof 
material. The wearer steps into the suit, 
which has legs and aims for freedom 
of movement: The body of the case is 
equipped with a window and two air 
valves which may be locked from the in- 
side. The bag has been subjected to the 
most rigorous tests and has been found 
to be both safe and comfortable. Food 
enough to last a number of days may be 
carried in the bag, and there is room in 
the compartment for plenty of trav- 
eling articles, so that the device may 
perform some of the duties of an 
ordinary bag. 





War Raises Prices of Steamers 


The war has caused an enormous 
increase in the prices paid for 
steamers of all kinds and sizes. 

A cargo steamer, which four 
years ago was bought for $146,000, has 
just been sold for $330,900, while another 
which was bought just before the war for 
$243,300 has now been sold for nearly 
$486,650. While British steamships are 
constantly being sold, the changes are al- 
most entirely between neutrals. Cap- 
tains who recently owned steamers have 
been able to sell out for handsome 
profits. 














Food enough to last a number of days can be carried in 
the bag. It opens like a valise 
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Hydraulic Press Bends Big Pipes to 
Order 


A small, but exceedingly powerful, hy- 
draulic press has recently appeared, 
which has the advantage of being both, 
strong and portable. The accompanying 

















This portable hydraulic press can apply 
enough power to bend large pipes 


photograph shows the curved platens 
which press the pipe to any desired curve 
without buckling it. The operation of 
the press is controlled by two levers, one 
of which quickly lowers the plunger until 
its die meets the pipe, while the other 
lever applies the hydraulic pressure. 





Artistic Warning Light Guards Traffic 


Instead of the unsightly and often un- 
heeded traffic sign, the city of Alhambra, 
Cal., has adopted a more striking and 
ornamental device for warning pedes- 
trians and vehicle drivers. In the accom- 
panying illustration, one of these guide 
posts is shown on duty at a point where a 
wide boulevard turns and becomes paral- 











8S CET ion 





An architectural guide-post 
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lel to the private right-of-way of the 
clectric railway. Accidents might be very 
numerous at this point were it not for the 
five-light electrolier with both red and 
white frosted globes, the white lights 
overlooking the boulevard side, and the 
red illuminating the electric road. This 
pleasing device is conspicuous day and 
night, and a driver is indeed reckless who 
would overlook this warning. 





Barber Pole Gates Stop Reckless 
Speeders 

“You may kill yourselves on our gates, 
but you may not be run over by our 
trains,” is the order the Long Island Rail- 
road, of New York, has sent out. To 
carry out the command the company at 
certain points has erected gates ten 
inches thick. Before being put in the 
present position, the gates did duty as 
telephone poles. An automobile crashing 
into them will be stopped and its occu- 
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These gates once did duty as telephone poles. 
They are striped like barbers’ signs to make 
them more noticeable 


pants injured or killed. This strenuous 
preventative comes as a result of many 
serious accidents at grade crossings 
on Long Island. The new poles are 
painted in black and white stripes like 
barbers’ signs to make them more notice- 
able. 





The total yield of mine gold in Cali- 
fornia in 1914 was $20,653,496, an in- 
crease of $246,538 over that of 1913. 
With the exception of one year—1883— 
the mine gold output of the State in 
1914 was higher than it has been since 
1864, fifty years ago. 
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An ordinary automobile inner tube is sup- 
porting this small car and two men 


Automobile Inner Tube Holds Car in 
the Air 


The tensile strength of the inner tube 
of an automobile tire was tested in Los 
Angeles recently in a striking way. 
Lopped over a derrick hook, it held aloft 
a small automobile, to which was added 
the weight of a couple of men—a total 
load of fifteen hundred and forty pounds. 
The feat was performed while a load of 
light automobiles was being received at 
the freight yards. The agent for a stand- 
ard brand of tires happened to be present 
and made the statement that the inner 
tube of one of his tires would support the 
weight of a car. The challenge was ac- 
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cepted and the photograph shows the re- 
sult. The inner tube was used on the 
crane instead of a fall line, and carries 
the weight. without injury. 





Utilizing Wasted Heat 


To utilize the heat in waste gases from 
internal combustion engines, is the pur- 
pose of a heater recently placed on the 
market. It consists of a series of cast 
iron sections that are built up in num- 
ber and size according to the horse-power 
of the engine to which it is connected. 
Passages lead the heat-laden exhaust 
gases through the sections, which are 
tightly calked to one another to prevent 
the escape of the heat. The device may 
be used to heat water for ordinary house- 
hold purposes; or for producing low- 
pressure steam to a maximum of twenty 
pounds. With such an economizer as de- 
scribed, the waste gases from a ten-horse- 
power engine will heat five hundred and 
forty-five pounds of water to the boiling 
point in one hour. For such an engine, 
the best economizer is eighteen inches 
high, and twelve inches in diameter. 





As many American aeroplanes go to 
Europe each day as our Army and Navy 
have in commission, 

















This heater utilizes the waste energy of gas 
engines to heat water for household purposes 
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Rotary Machine Cuts Stumps to Pieces 


A rotary stump cutter has been in- 
vented for clearing land of stumps at a 
much lower cost than when they are 
burned or dynamited. The new machine 
clears the land and prepares the wood for 
the paper and by-product mills at one 
operation. This is accomplished by re- 
ducing the stump into shavings of any 
desired thickness. By this method no 
great holes are left, there is no debris, 
and the shavings are ready for immedi- 
ate retorting. Being of uniform size the 
shavings can be cooked so as to produce 
the best paper pulp. 

The machinery may be operated by any 
tractor engine of 110 horsepower; it re- 
quires two men. The machine is placed 
over a stump, the clutch is thrown, and 
the cutter head revolves at the rate of 
500 revolutions per minute—feeding 
downward three feet in two minutes to 
a point eighteen inches below the surface. 
The shavings are drawn up by a vacuum 
and automatically bagged and emptied 
into a conveying van. This machine 
makes possible the saving of an enor- 
mous by-product in the shape of resinous 
stumps. 

















This stump cutter does the work that fire and 
dynamite used to do, and incidentally pays 
for itself in by-products 





Chain Doors Protect Firemen from 
Heat of Furnace 

In order to protect firemen from the 

intense heat of the fire while shoveling 

















Shovels can be thrust through this chain 
screen, and still held there and prevented 
from entering the furnace 


and trimming, many large factories have 
installed a set of chain doors before the 
fire boxes of their furnaces. These sup- 
plementary doors consist of a series of 
chains which are suspended on a roller 
and hang over the opening to the fire. 
When the door is opened, the roller au- 
tomatically drops the chain. This screen, 
while so light that coal and instruments 
may readily be thrust through, is heavy 
enough to prevent the exit of heat and 
the entrance of cold air into the fur- 
nace. These screens form a flexible, 
penetrable, transparent sheet, which does 
not interfere with an inspection of the 
interior, and at the same time permits 
the firemen to stand in comfort near the 
open doors. 





Bandits Escape by Paddling Through 
Long Mine 

Two bandits, after holding up and 
robbing three street car conductors of 
$200 near Webb City, Mo., escaped by 
paddling six miles through underground 
shafts of an old mine. Bloodhounds 
which were set on their trail lost the 
scent at the mouth of the old mine, 
which had been flooded and abandoned 
when a levee broke. After following 
the shafts for six miles the police found 
a raft which had been hastily constructed 
by the daring outlaws and which had 
carried them safely to another mouth of 
the tunnel. 
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If Battleships Ran on Land 


By Rear Admiral Bradley A. Fiske 


Five years ago Rear Admiral Fiske read a daring paper on “Naval Power” 
before the United States Naval Institute. Besides making many predictions, 
which have been fulfilled in the present war and boldly indicating the strategic 
value of sea power, he presented a dramatically interesting comparison of the 
maneuvering ability of a batileship and the mobility of a great army. By the cour- 
tesy of the Naval Institute that portion of Rear Admiral Fiske’s paper dealing with 
the energy of a battleship and its imaginary possibilities on land is here presented. 
Rear Admiral Fiske has revised the abstract and brought it up to date for this issue 


of THE PopuLaR ScIENCE MONTHLY AND Wortp’s ADVANCE. 


For comparison 


with an army, Admiral Fiske has taken the Vaterland as one type of naval unit, 
because she is the largest ship thus far constructed. It may be well to mention 
here that she is interned at Hoboken, N. J.—Editor. 


come into the hands of the naval 
nations; but it has come so newly 

that we do not appreciate it yet. One 
reason why we do not and cannot appre- 
ciate it correctly is that no units have 
been established by which to measure it. 
To supply this deficiency, the writer 
begs leave to point out that, since the 
military power of every nation has until 
recently been its army, of which the unit 
has been the soldier, whose power has 
rested wholly in his musket, the musket 
has actually been the unit of military 
power. In all history, the statement of 
the number of men in each army has been 
put forward by historians as giving the 
most accurate idea of their fighting value ; 
and in modern times, nearly all of these 
men have been armed with muskets only. 
The control and direction of a moving 
ship are a very wonderful thing; but the 
very ease with which they are performed 
makes us overlook the magnitude of the 
achievement and the perfection of the 
means employed. It may seem absurd to 
speak of one man controlling and direct- 
ing a great ship, but that is pretty nearly 
what happens sometimes ; for sometimes 
the man at the wheel is the only man on 
board doing anything at all; and he is 
absolutely directing the entire ship. At 
such times (doubtless they are rare and 
short) the man at the wheel on board, 
say the Vaterland, is directing unassist- 
ed by any human being, a mass of 65,000 
tons, which is going through the water 
at a speed of 24 knots or 27 miles an 


come dato’ is the power that has 
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hour, nearly as fast as the average pas- 
senger train. In fact, it would be very 
easy to arrange on board the Vaterland 
that this should actually happen; that 
everybody should take a rest for a few 
minutes, coal passers, water tenders, oil- 
ers, engineers and the people on deck. 
And while such an act might have no 
particular value, per se, and prove noth- 
ing important; yet, nevertheless, a brief 
reflection on the possibility may be in- 
teresting, and lead us to see clearly into 
the essential nature of “directability.” 
The man at the wheel on board the Vater- 
land, so long as the fires burn and the 
oil continues to lubricate the engines, has 
a power in his hands that is almost in- 
conceivable. The ship that he is hand- 


ling weighs more than the 870,000 men - 


that comprise the standing army of 
Germany. . 


What Mobility Means 


Now can anybody imagine the entire 
standing army of Germany being carried 
along at 27 miles an hour and turned 
almost instantly to the right or left by 
one man? The standing army of Ger- 
many is supposed to be the most direct- 
able organization in the world; but could 
the Emperor of Germany move that army 
at a speed of 27 miles an hour and 
turn it as a whole (not its separate units) 
through ninety degrees in three minutes? 

The Vaterland, being a merchant 
ship and not fully representing naval 
power, perhaps it might be better to take, 
say the Pennsylvania. The weight would 
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“Such a machine,” says Rear Admiral Fiske, “could start at one end of an army and go 

through to the other like a mowing machine through a field of wheat, and knock down aii 

the buildings in New York afterwards, smash all the cars, break down all the bridges, and 
sink all the shipping” 
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be about half that of the Vaterland, 
that is, it would be nearly twice the 
weight of the men of the British standing 


army; and the usual speed would be. 


about, say, 15 knots. But in addition to 
all the power of the ship, as a ship, or 
an energy greater than that of 275,000 
muskets, she will have the power of all 
the guns, twelve 14-inch guns and 
twenty-two 5-inch guns, whose pro- 
jectiles, not including the torpedoes, fired 
from four torpedo tubes, will have an 
energy at the muzzle equal to 750,000 
muskets, seven-eighths of all the muskets 
in the German standing army. Now 
any one who has seen a _ battleship 
at battle practice knows that all the vari- 
ous tremendous forces are under excel- 
lent direction and control. And while it 
cannot be strictly said that they are 
absolutely under the direction and con- 
trol of the captain, while it must be 
admitted that no one man can really di- 
rect so many rapidly moving things, yet 
it is certainly well within the truth to say 
that the ship and all it contains are very 
much more under the control of her cap- 
tain than the German standing army is 
under the control of the Kaiser. The 
captain, acting through the helmsman, 
chief engineer, ordnance officer and ex- 
ecutive officer, can get very excellent in- 
formation as to what is going on, and 
can have his orders carried out with very 
little delay; but the mere space occu- 
pied by an army of 875,000 men, and the 
unavoidable dispersion of its units, pre- 
vent any such exact control. 

In other words the captain of the Penn- 
sylvania will wield a weapon more intrin- 
sically powerful than the German stand- 
ing army; and his control of it will be 
more absolute than is the Kaiser’s con- 
trol of that army. 


Mechanism vs. Men 


Now what is the essential reason for 
the efficient direction exercised by the 
helmsman of the Pennsylvania, and the 
relative impotency of generals? Is it not 
that the helmsman acts through the me- 
dium of mechanism, while the generals 
act through the medium of men? A ship 
is not only made of, rigid metal, but all 
her parts are fastened together with the 


utmost rigidity, while the parts of an 
army are men, who are held together by 
no means whatever except that which dis- 
cipline gives, and the men themselves are 
far from rigid. In the nature of things 
it is impossible that ar. army should be 
directed as perfectly as a ship. The rud- 
der of a ship is a mechanical appliance 
that can be depended upon to control the 
direction of the ship absolutely, while 
an army has no such a thing as a rudder, 
or anything to take its place. Again, the 
rudder is orly a few hundred feet from 
the helmsman, and the communication 
between them, including the steering en- 
gine itself, is a strong, reliable mech- 
anism that has no counterpart in the 
army. 


The control of the main engines of 
a ship is almost as absolute as the con- 
trol of the rudder; and the main engines 
are not only much more powerful than 
the legs of soldiers, but they act together 
in much greater harmony. 


Inherent Power of a Battleship 


Possibly the declaration may be ac- 
cepted now that a battleship of 51,000 
tons, such as the navies are building now, 
with, say, twelve 14-inch guns, is a 
greater example of power under abso- 
lute direction and control than anything 
else existing; and that the main reason 
is the concentration of a tremendous 
amount cf mechanical energy in a very 
small space, all made available by certain 
properties of water. Nothing like a ship 
can be made to run on shore; but if an 
at:tomobile could be constructed, carry- 
izg twelve 14-inch guns, twenty-two 5- 
inch guns and four torpedo tubes, of the 
same size and weight as the Pennsyl- 
vania, and with her armor, able to run 
over the land in any direction at 20 
knots, propelled by engines of 31,000 
horsepower, it could whip an army of a 
million men just as quickly as it could 
get hold of its component parts. Such 
a machine could start at one end of an 
army and go through to the other like a 
mowing machine through a field of 
wheat ; and knock down all the buildings 
in New York afterwards, smash all the 
cars, break down all the bridges and sink 
all the shipping. 





























































The Story of the Popular Science Monthly 


By Waldemar Kaempffert 
Editor of the Popular Science Monthly 


One day in 1846 a blind man of about twenty-five, led by a 
young woman, entered the store of D. Appleton and Company, 
then on Broadway below City Hall. He wanted to borrow a book 
—from a bookseller! He was poor, and the book that he sought 
could not be obtained in the libraries of New York. He unfolded 
to Mr. W. H. Appleton, the head of the firm, his plan of writing 
a work for which there was a genuine need—a history of progress 
in discovery and invention, something which would deal not with i 
kings, battles and politics, but with scientists, inventors and explor- | 
ers. The book that he sought was lent to him. 

Thus chance brought together Edward Livingston Youmans 
and the house of Appleton. The relationship, increasingly inti- 
mate with the passage of time, lasted over forty years. Youmans 
became an adviser on scientific books to D. Appleton and Com- 
pany, and in that capacity he did more than is generally known in 
spreading the doctrines of Darwin, Spencer, Huxley and. Tyndall 
among the American people. 
Thanks to his sagacity, the 
firm became the foremost 
publishers of scientific books 
in the country. 

He had no schooling. Al- 
though medical care ulti- 
mately gave him back his 
eyes, he was sightless for 
years. Handicapped though 
he was, as a lecturer and as 
the editor of the Popular 
Science Monthly, he did more 
to popularize science in this 
country than any other single 
man. He had to teach him- 
self chemistry, physics, geolo- 
gy and biology, and so he 
came to know the deficencies 
of the text books published 
in the forties, when he was a . i 
lad. When he made himself 1 


perhaps the best - informed 5 esey Fire 








man in this country on the 
scientific discoveries and ten- z. So 
dencies of his time, he burned 


° , The founder and first editor of the Popular 
with the desire to spread Science Monthly 
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truths learned with the telescope and test-tube. He became a 
lecturer on popular science. For seventeen years he toured the 
country, telling farmers, schoolteachers, ministers, business men 
and lawyers how life had evolved from slimy protoplasm through 
millions of years, how the earth depends upon sunbeams, how sci- 
ence may help the farmer raise more and better crops. 

A man who had to teach himself, and who later taught others 
from the lecture platform, was bound to know the intellectual 
requirements of the American people. And Youmans did. A man 
of the plain people, he was the ideal editor of a popular scientific 
periodical; the difficulty with which he had obtained his own sci- 
entific education, coupled with his lecture-platform knowledge of 
the people’s mind, made him so. 

He first came into prominence as the author of what may be 
called the chart or diagram system of teaching the principles of a 
science. Before the Civil War, and long after for that matter, 
scientific knowledge was picked up second-hand, even in the best 
universities. The object-lesson method of teaching was not yet in 
vogue. Students were supposed to read books—not handle retorts 
and test-tubes in a laboratory. Youmans hit on the chart system 
as the best method of driving 
home the fundamentals of 
science in the absence of a 
laboratory. 

His first attempt in this di- 
rection was a colored chemical 
chart which revealed, almost 
at a glance,the whole mechan- 
ism of chemical combinations 
as it was then conceived. That 
chart held the field for many 
years. Tens of thousands 
learned the rudiments of 
chemistry from contrasting 
colors printed according to 
the plan of a blind man. 
Later the chart was supple- 
mented by the first real 
American text book on chem- 
istry, written for the use of 
students. That volume of 
Youmans’ had an immediate 
, a Sa? success. A hundred and fifty 

Stotet thousand copies were sold. It 
was a “live” book. For the 
first time students were made 

Spencer's articles on “The Study of Soci- 


r ae to feel that chemistry and life 
ology” were the principal features of the 
Popular Science Monthly’s earliest numbers WET € almost synonymous 
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terms. Its sale opened even 
Youmans’ eyes to the need of 
scientific education, and he be- 
came a lyceum lecturer on 
science. 

The success of the book on 
chemistry led him to plan one 
on Household Science. It was 
while he was at work on this 
that he first learned of Herbert 
Spencer, and that from a re- 
view of the “Principles of 
Psychology,” which appeared 
in the London Medico-Chirur- 
gical Review. Youmans or- 
dered the book at once. Its 
effect on him was profound. 
With characteristic impetu- 
osity he offered the facilities 
of D. Appleton & Company 
to Herbert Spencer in spread- John Tyndall, a great master in the art of 
ing the doctrine of evolution in popularizing science, and an early contributor 
America. to the Popular Science Monthly 

Thus began one of the warmest friendships in Youmans’ life— 
a friendship which meant much in the establishment of the Popular 
Science Monthly. In a way it was Herbert Spencer who made 
it possible for Youmans to realize his dream of a magazine which 
would break the bread of science for the multitude—something 
which would be an easily grasped means of communication between 
workers in science and the people. In 1872 he wrote to Spencer, 
“I have been sorely tried about the periodical * * * To get 
your articles would be a powerful incentive to immediate action. 
On the other hand, there ought to be deliberate, systematic prepa- 
rations * * * So unless the wind changes suddenly and soon, 
we shall have no magazine this year.” 

But he did have his magazine that same year. In April he 
received the first of Spencer’s articles on the “Study of Sociology.” 
That was enough for Youmans. He saw at once the editorial pos- 
sibilities of the series. “I determined to have a monthly at once,” 
he wrote to Spencer, “and in time to open with this article * * * 
I received your article less than a week ago. We have started a 
monthly of 128 pages. The first part of it is now printing; the last 
pages will be closed tomorrow (April 4) and we will have it out 
in five days more. Of course, we had to go in on selected articles; 
but with yours for original and a translation by my sister from the 
French, a short article by myself, and fragments by my brother, 
we shall make a very fair show, and as we shall print in better style 
than any other magazine, the thing will do.” 
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This series of Spencer’s on the “Study of Sociology” was to the 
Popular Science Monthly what Holmes’ “Autocrat of the Break- 
fast Table” was to the first volume of the Atlantic Monthly. The 
Popular Science Monthly, thanks to Spencer’s contributions, suc- 
ceeded even more brilliantly than the enthusiastic Youmans had 
expected. “We first printed 5,000 each of Nos. 1 and 2, have 
printed 2,000 of each since,” he reported to Spencer, “and they are 
both now out of print, and have been so half the time for the last 
several weeks. We shall print 7,000 of No. 3, and it would not 
surprise me if the first three numbers went up to 10,000. The pub- 
lishers say it is a certain thing, and are greatly pleased.” 

Youmans defined his aims very clearly in the opening number of 
the Popular Science Monthly. He wanted a periodical which would 
be not merely a dry record of scientific achievements, but a maga- 
zine which would knit science and human life together. “Science is 
not the mystery of a class,” he put it, “but the common interest of 
rational human beings.” 

It was Youmans’ idea to publish papers “from the ablest scien- 
tific men of different countries, explaining their views to non- 
scientific people.” ‘There were difficulties in carrying out the policy 
thus laid down. Youmans, as a lecturer, knew how important it 
was to teach science by the skillful use of homely illustration, of 
apt analogy, of simple, graphic, almost poetic, language. He 
wanted a graphic chart of the nervous system, and so he wrote to 
that wonderful, devoted sister of his, who was his eyes when he 
himself was sightless: 

“Make a rough, large skeleton drawing of your own brain, its parts and 
dynamic connections, so as to help me when I return. Can’t you draw a rough, 
colossal spinal column, with the thirty-one parts standing out—two colors, and 
the entrances sufficiently apart so that you could print appended to each nerve 


the part to which it goes, so the whole could be learned in the quickest way and 
without reference to text, which loses time?” 


-This method of using charts and striking diagrams—exploited 
now by every newspaper and periodical—Youmans may be said 
to have created. 

He knew that the interpreter of science for the people must 
present his subject interestingly as well as truthfully. Read th’s 
letter of his to a contributor: 





“T am well content with your new exposition. Still, I think that some serious 
and systematic attention on your part to the artifice of clear and familiar state- 
ment, which will give you access to ordinary minds, is very important. I do not 
mean for a moment that your writing is obscure, but only that your composition 
would be improved if you had in your mind’s eye a person of common intelligence 
and quite unacquainted with the subject you are seeking to explain. You would 
then stop and think by what handling or illustration the view so clear to you 
could be brought into his apprehension. I am speaking from the Popular 
Science standpoint about a deficiency which marks many of our scientific writers. 
Generally the deeper and more thorough their science the poorer is their power 
of exposition. * * * 
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“If you would study the art of getting at the mind of the multitude, as a 
dramatist has to study it in elaborating his points with reference to their effect 
upon theatre-goers, you could do very important and increasingly needed work 
in the field of popular and scientific education.” 


The contributors to the first volume constituted a constellation 
of scientific stars of the first magnitude. ‘Tyndall, a veritable 
artist in the popularization of science, if ever there was one, wrote 
on the “Action of Dark Radiations”’; Professor R. A. Proctor, a 
brilliant expounder of astronomy, gave a simple absorbingly in- 
teresting account of the planet Jupiter; Henry Ward Beecher 
set down his thoughts on the “Study of Human Nature”; Dr. 
Henry Maudsley, in his day an eloquent and authoritative writer 
on insanity, illuminated the topic of “Juries, Judges and Insanity,” 
- and Thomas Huxley contributed one of his classics of popular 
science on “Yeast.” 


After a year and a half the circulation of the Popular Science 


Monthly rose to 12,000. Although this was extraordinary at a - 


time when the means of distributing periodicals was anything but 
efficient, Youmans was not satisfied. Spencer chided him for not 
being content with a success that had transcended all expectations, 
and, naturally, shook his head when Youmans vowed that he would 
make the magazine still more popular. 

Devoted in its early years to the spreading of Spencer’s doc- 
trines, it was but natural that the Popular Science Monthly should 
have been attacked as an atheistic organ. Youmans’ position 
as editor of the Popular Science Monthly was particularly 
awkward. The Appletons had decided to give up the publication 
of the North American Review because of articles contributed by 
Colonel Robert Ingersoll. A writer in the New York Evening 
Post asked: “I would like to know how and where Messrs. Apple- 
ton & Company draw the line which makes the same opinions 
detestable in the North American Review, which are endured in 
the Popular Science Monthly? Other weighty organs voiced the 
same opinion. In the controversy waged by the Popular Science 
Monthly to prove that a man might still be a Christian and believe 
in evolution, Youmans did work for which many clergymen— 
Henry Ward Beecher among them—thanked him. 

Edward Livingston Youmans edited the Popular Science 
Monthly from 1872 up to the time of his death, in 1887. His 
younger brother, Dr. William Jay Youmans, then assumed the 
editorship. In 1900 the periodical passed into the hands of 
McClure, Phillips & Company, and the editorial chair was taken 
by Professor J. McKeen Cattel, of Columbia University. Under 
his able guidance the policy originally laid down was closely fol- 
lowed. Youmans’ purpose of showing how the scientific method 
might be applied to the larger questions of human life—education, 
. social relations, morals, government and religion—dominated the 
magazine long after his death. 
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The United States of 1915 is not the United States that You- 
mans knew when he established the Popular Science Monthly. 
Educational facilities have been developed far beyond his expecta- 
tions. The needs of the people have changed. We have a hundred 
million population now—a population composed of whole shiploads 
of immigrants and their sons, eager to learn something of the 
scientific and engineering marvels that typify America, and mil- 
lions of native-born Americans fired by the example of Edison and 
Ford—all seeking inspiration from the chemist, the engineer, and 
the inventor. To meet the changing character of the people, to 
supply them with the kind of information they now demand, the 
Popular Science Monthly will be broadened in scope. 

In the past the Popular Science Monthly paid scant attention 
to engineering, industry and invention—deliberately so. It had 
to perform a task neglected by the schools. The facts of chem- 
istry an2 biology are now taught as well as American history and 
English literature. The practical applications of science by the 
inventor and engineer in building up new industries, in making a 
bus:ness man and a scientist of the farmer, in freeing labor from 
the drudgery of the pick and shovel, demand attention, and these 
practical applications will henceforth find a place in the magazine, 
together with the great new discoveries in science which the peri- 
odical has always recorded. 
































Thomas Huxley, whose simply worded Ernst Haeckel, the greatGerman disciple 
articles in the Popular Science Monthly of Darwin, who set forth his views to 
are classics in English literature America in thePopularScience Monthly 






























Motion Pictures in a Railway’s ‘‘Safety 
First’’ Campaign 


“Safety First” as a slogan now has a 
sub-title on the New York Central Lines, 
and reads thus: “Safety First, or Steve 
Hill’s Awakening,” for the rousing of 
Steve Hill from his dream of careless- 
ness is the theme of a thrilling motion- 
picture drama, which this railroad is 
showing its employees to adorn its Safety 
Exhibit and point the moral of the Safety 
First lectures. For nearly two years 
this richest of American railway systems 
has kept its safety exhibit on the road, 
primarily for the education of its em- 
ployees, but also, as it happened, inter- 
esting many thousands of its patrons. 

The safety exhibit car, with its pic- 
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Dow, the General Safety Agent of the 
New York Central Lines, and which is 
said to have all the thrills of tragedy, love 
and romance required to drive home the 
Safety lesson in the most effective way. 





Steamer for Pacific Ocean Will Be 
Built on Great Lakes 


An unusual government contract has 
recently been awarded to a Lake Michi- 
gan ship building company. The order 
calls for the building of a one-thousand- 
ton steel steamship which is destined to 
be used in surveying and charting the 
dangerous waters of Alaska and the 


Behring Sea in the summer and the 


coasts of Washington, Oregon and Cali- 
fornia in the winter. 
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Machine Digs Holes for Telephone 
Poles 


In the construction of the transconti- 
nental telephone line, it was necessary 
to dig thirteen thousand nine hundred 
post holes. Of this number nine thou- 
sand seven hundred and thirty were dug 
by two ingenious post-hole diggers. 

The line crosses several shallow lakes 
where it was necessary to dig the holes 
under water, and here the mechanical 
hole digger proved a saver of consider- 
able time. In one case, one of the ma- 
chines dug fifty holes in one hour. This 
was an exceptional case, however, the 
average per machine being sixty holes a 
day. The highest day’s run was two 
hundred and twenty-six holes in nine 
hours. 

The machine is mounted on an up- 
right frame, which can be tilted so that 
it will bore a hole at any angle. It is 
attached to an automobile truck and op- 
erated by the engine. The hole which it 
digs is sixteen inches in diameter and 
four feet eight inches deep. 





Safety for Emery-Wheel Operators 

When the workmen in a large western 
power plant became careless and neglect- 
ed to wear glasses for protecting their 
eyes against emery-wheel particles, the 
officials provided a means for eye-pro- 




















The glass prevents emery dust from reaching 
the grinder’s eyes 


tection that works in spite of careless- 
ness and forgetfulness. The glasses 
were attached above the emery wheels, 
and as a result the guarding effect on the 
operators’ eyes is the same as though 
glasses were worn. The _ illustration 
shows how the emery particles must 
necessarily strike the protecting glass. 

















The whirling bit cuts through ground as an auger goes through wood. 


It is run by an 


automobile engine, and can bore forty deep post holes a day 
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OME time during 1916 the United 
S States Government will open its first 
commercial coaling stations, and at 

the two ends of the Panama Canal will 
begin the biggest ship-coaling business in 
the world. At Cristobal, on the Atlantic 
side, a supply of four hundred and eigh- 
ty-five thousand tons will be stored, with 
capacity for loading two thousand tons 
an hour, and at Balboa, on the Pacific, 
will be stored two hundred and fifteen 
thousand tons, with half Cristobal’s load- 
ing capacity. The supply at both places 
will be contained in concrete walls with a 


Making the Panama Canal a Coaling Station 


World 


chant vessels, to the Panama Railroad 
and the canal machinery, and to warships 
in ordinary time, will be piled to a height 
of thirty-five feet. 

Above the concrete wharves, which 
reach into the ocean at both Cristobal 
and Balboa, will rise the most complete 
machinery for handling coal which has 
yet been devised. The Cristobal plant 
will extend eleven hundred feet into the 
sea and the coal pile will be seventeen 
hundred feet long by three hundred and 
seven feet wide. One of the long wharves 
will be used for unloading, and there 




















Nearly half a million tons of coal can be stored at the Cristobal plant, at the Atlantic end 
of the Panama Canal. It can be loaded aboard vessels at the rate of two thousand tons an 
hour. An important feature is the supply of one hundred thousand tons under water, for 
use by naval vessels in time of war. One man controls each loading and unloading unit 


deep-sea channel along the unloading and 
loading wharves, and the coal storage will 
rest directly on the natural bottom of the 
sea. This will give, at Cristobal, one 
hundred thousand tons, and at Balboa 
fifty thousand tons of under-water stor- 
age, a supply which by this means will 
be conserved indefinitely from deteriora- 
tion and will be used only by naval ves- 
sels in war time. This, it has been fig- 
ured, is enough to run ten super-dread- 
naughts for a month. Above this under- 
water supply the coal for supply to mer- 
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four unloading towers, each operated by 
one man, will work at a combined ca- 
pacity of one thousand tons an hour. 
They will deliver to the pile behind them 
and into ten-ton electrically-driven coal 
cars, which, running at a rate of two hun- 
dred feet per minute under a three-min- 
ute headway, will deliver coal to all parts 
of the pile or to vessels waiting on the 
other long wharf to be loaded. 

The one great principle of all effici- 
ency was expressed in the specifications 
for the coaling plants, that “No opera- 
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tion calling for high speed shall require 
the simultaneous thought or action of 
more than one man.” The electric-driven 
coal cars are made possible by a further 
simplification of this rule, for these cars 
travel without attendants, over a route 
determined by a single mind in a distant 
tower, making possible the speed and effi- 
ciency of the great plant. 


For unloading and loading at various 
parts of the pile these automatic coal cars 
run out on tracks laid on two traveling 
cranes or, as they are called here, stock- 
ing and reclaiming bridges, each three 
hundred and fifteen feet long, and travel- 
ing on their own tracks the length of the 
coal pile. Each is absolutely controlled 
and operated by one man. . To unload, 
the coal cars are automatically run to 
the desired spot and dumped. For load- 
ing, they are run to a specified place un- 
der one of the bridge diggers on an up- 
per chord, which operates over a predes- 
tined circuit, and can load a car in two 
bucket fuls. 


The reloaders are supplied by the 
hurrying coal cars and have no bunker 
capacity of their own. The coal is 
dumped into a hopper, raised over two 
inclined conveyer belts and delivered in- 
side the vessel through a hinged tele- 
scopic chute which can be pushed into 
almost any cranny with the sensitive- 
ness of a giant elephant’s trunk. The 
whole mechanism of each of these load- 
ers is controlled by one man in a tower 
commanding a view of all its operations. 
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STOCKING AND RECLAIMING BRIDGE 


AND BRIDGE DIGGERS ay 
‘AG 


The smaller Balboa coaling station is 
built with the loading wharf at an angle 
to and on the same side as the unload- 
ing wharf, a condition necessitated by 
the topography of the harbor. Its 
smaller capacity permitted the substitu- 
tion of four rebuilt berm cranes which 
were used at the Pedro Miguel and 
Miraflores locks instead of the bridges 
which span the Cristobal coal pile. 
Otherwise the mechanism is similar, the 
unloaders being operated by steam and 
the rest of the plant by electricity sup- 
plied from the canal’s system. 


The loading of coal on cars of the 
Panama Railroad is facilitated by the 
fact that the tracks on which-run the 
trucks carrying the stocking and re- 
claiming bridges are of the five-foot 
gauge of the Panama Railroad. Wharf 
bunkers at the sea end of both the Cris- 
tobal and Balboa wharves supply tugs 
and small vessels without starting the 
entire plant. Augustus Smith designed 
the conveying system and reloaders. 


The total cost of the two plants will 
be about three million five hundred 
thousand dollars. 


A New York doctor offers the follow- 
ing rules of health: avoidance of physical 
or mental overstrain; moderation in eat- 
ing, especially of meat; avoidance of 
stimulating, highly-seasoned food; ab- 
stinance from alcohol and tobacco; regu- 
lar exercise within individual limits. 
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The Cristobal coaling plant at Panama is the most efficient thus far designed to unload, 


store and reload coal. 


The under-water supply of coal is big enough to run ten super- 


dreadnoughts for a month. The above-water supply is intended for merchant steamers 
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A Fish Market That Looks Like a 
Battleship. 


A novel fish market has been con- 
structed on the great pleasure pier at 
Venice, Calif., one of the most popular 
beach resorts on the California coast. 
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the total of which in a great city amounts 
to an immense annual leakage. Ten fau- 
cets of ordinary type, with streams vary- 
ing from five-eighths of an inch down to 
one thirty-second of an inch, are shown 
running, labelled with the total number 
of gallons run from each 








in a day and, what is 
much more appealing to 
the public, the actual cost 
to the householder of 
this extra water passing 
through their meters. 
This cost, at the rate of 
nine cents per one thou- 
sand gallons, varies from 
sixty-three cents a day 
for the four and eighty- 
sixth one-hundredth gal- 
lons which will run off 
when a faucet is open to 
its full five-eighth-inch 
stream down to one and 
seven-tenths cents for 
the thirteen one-hun- 
dredths of a gallon which 
the one thirty-second of 











The battleship design gives this fish market a nautical air 


The design of the market is that of a 
battleship, and the outside construction 
is of heavy tin. There is a small awn- 
ing which is lifted when the market is 
open for business. At 
the rear are four small 
windows, and on the 
side, toward the ocean, 
three port holes. The 
ship is painted the regu- 
lation “battleship gray,” 
and from the waters 
south of the pier looks 
very much like a ship 
of war. The fish market 








an inch will waste in 
twenty-four hours. Sup- 
plementary to this ex- 
hibit is a glass-encased water meter with 
a thin stream flowing through, which 
demonstrates to the householder what a 
tiny stream makes the wheels go ’round. 








ship flies a string of 
colored lights at night. 
The proprietors of the 
market catch their own 
fish daily and land them at the foot of a 
ladder which reaches into the water al- 
most directly under the market. 


Proving That Water is Money. 

The water department of the City of 
St. Louis is making a visual appeal to 
the pocketbooks of its consumers in an 
effort to reduce the wastage of water, 





This apparatus teaches St. Louis householders that wasted 


water is wasted money 


Germany Has Substitute for Nitrate 

A fairly satisfactory substitute for 
Chilean nitrate of soda has been found 
in Germany, where sulphate of ammonia 
and cyanimide are being use with good re- 
sults. According to Professor Gerlach, 
experiments show that sulphate of am- 
monia gives 89 per cent. and cyanimide 
76 per cent of the value of nitrate. 
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Fire Helmets Save Lives When Ship 


Burns at Sea 


O the latest improvements in fire- 

men’s smoke helmets, with which 

British liners are now equipped, 
may be credited the saving of many lives 
on the Greek steamship Athinai, which 
recently burned at sea. 

A fire was discovered in the hold of 
the Greek liner early on Saturday, Sep- 
tember eighteenth, and after a fight last- 
ing for twenty-four hours, wireless sig- 
nals were sent broadcast over the sea. 
Several vessels answered the appeal, the 
Tuscania, of the Anchor Line, arriving 
first. In the first boat sent to the rescue 
were several sailors equipped with smoke 
helmets, air pumps, air and telephonic 
connections, and chemical fire ex- 
tinguishers, 

By means of this equipment the Eng- 
lish sailors were enabled to descend into 
the hold and ascertain the extent of the 
blaze. On board the Greek steamer were 
none of these modern appliances, and 
the fire-fighting had been done blindly. 
By means of the telephones the men 
working in the hold were able to warn 
the officers that the ship should be 
abandoned, as the fire had gained so much 
headway that it was feared that the bulk- 
heads would give way 
at any moment. ; 
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While the passengers were taken in 
the British boats to the Tuscania the 
helmeted firefighters did everything in 
their power to quell or retard the blaze. 
Working in the dense smoke while com- 
rades on the cool deck kept turning the 
air-pumps, the sailors fought the fire 
until there was immediate danger of be- 
ing caught by a collapse of the bulkheads. 
When all hope of saving the burning 
liner was abandoned, the sea cocks were 
opened and the big ship was left to sink. 

Every one of the four huitdred and 
seventy persons comprising the passen- 
gers and crew of the Athinai were safely 
taken on board the Tuscania and the 
British oil steamer Roumanian Prince, 
which had appeared shortly after the 
Anchor liner arrived, and what would 
have been another sea disaster but for 
modern equipment resolved itself into 
the simple loss of a ship. 


A: Home Power Washer 


A convenient and economical power 
washing machine has recently made its 
appearance on the market. The wringer 
has rubber rollers which run in a self- 
oiling device, and which are held in place 
by tempered steel springs. The power is 
derived from a small 
electric motor, which 
t drives the apparatus at 

any desired speed. The 

: only manual labor is 
the feeding of the wet 
laundry from the tub 
to the wringer. A 
clothes basket is placed 
on the opposite side of 
the wringer, and the 
linen speeds between 
the rollers and drops 
into the basket. 

A power washing 
machine, economical 
and practical, is one of 
the necessities of the 
modern laundry which 











this device plans to sup- 


This electric power washer is a safe and handy home necessity ply the housewife. 
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Modern fire-fighting apparatus is responsible for saving the lives of passengers on the 
Greek steamer “Athinai,” recently burned at sea. The Greek ship was at the mercy of the 
fire until the British liner ‘““Tuscania’”® came to her rescue and put aboard a number of 
firemen equipped with smoke-helmets and fire extinguishers. The fire had progressed so 
far that, had the ““Tuscania” not arrived and her firemen discovered the ship was about to 
sink, there would nat have been time to transfer passengers and crew to nearby steamers. 
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. Mechanical and Electrical Muscle 
Twitcher. 


Exercise reduces flesh; horseback rid- 
ing invigorates the liver, and heat cures 
rheumatism—old wives’ maxims, ll. 
And. the modern  sanitarium, which 
makes a specialty of doing the old-fash- 
ioned things in new ways, has solved 
the problem of curing these common but 
unpleasant ailments by a scientific adapt- 
ation of the old wives’ principles. 

The fleshy ones long since discovered 
that exercise and diet reduce flesh on the 
face and that, if grimly persisted in, the 
rest of the body will ultimately respond. 
Science has devised a means of concen- 
trating the exercise on the spot desired. 
This is done by applying an electric cur- 
rent direct to the too-fleshy spot by 
means of adjustable electrodes. The cur- 
rent is painless, but very powerful, caus- 
ing violent and irresistible twitching, 
which continues as long as the electrodes 
are applied. To increase the work per- 
formed by the current and thus augment 
the benefits derived, bags of sand are 
placed over the part of the body which is 
being treated. The effect is the same as 
would be secured by heavy exercise in 
this particular spot. 

The patient perspires freely and the 
flesh seems to melt away. There is no 
discomfort and little fatigue, while the 
results are very gratifying, a loss of two 
pounds daily often being registered. 

Horseback riding for the possessors 
of torpid livers, amongst those who lead 
sedentary lives, is provided in the mod- 
ern sanitarium by an iron and leather 
mechanical horse. A morning ride on 
this always willing steed does much to- 
ward relieving sluggishness of the liver 
circulation. 

Neuralgia and rheumatism cases are 
also among those which come in large 
numbers to sanitariums for treatment. 
Diathermancy, in other words heat pene- 
tration, has been found exceptionally suc- 
cessful. The pleasant pastime of drink- 
ing gallons of lithia water at a fashion- 
able resort is now supplanted by direct 
application of a heat-blast machine. This 
heats the air electrically and at the same 
time drives it with force through a fun- 
nel. The heat can thus be applied to the 
painful region complained of by the pa- 
tient. 


An abdominal kneading machine, much 
used in sanitariums and private hospit- 
als, is operated by hand. The patient 
leans heavily against knob-like compres- 
sors, and, by turning a crank, himself 
operates the machine. The abdominal 
massage is thorough-going and improves 
the digestion of the patient. 


The Horse That Gets a Ride 


The horse that gets a ride was a feas 
ture of the cartoons of the early days 
of the automobile. He is actually get- 
ting his ride several times a day in the 
Denver suburb of Cherrelyn. He pulls 
his littie old-fashioned car up the hill, 
and as the trip down is over a com- 
fortable grade he is mounted on the rear 
platform and rides back to the starting 





This horse really gets the ride he earns 


point, with the “motorman” at the other 
end managing things quite nicely without 
the horse’s assistance by applying his 
stout hand brake. 


Engineers and capitalists in Ireland 


are attempting to float an extensive water- 


power project which involves the com- 
bination of two power-houses harness- 
ing the Shannon and Erne, at a cost of 
about twenty-eight millions of dollars. It 
is proposed to establish transmission lines 
to Dublin, Cork, Waterford, Kilkenny 
and other centers. 
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A torpid 

liver responds 
promptly and 
effectively to 


horse-back 


A hot-air 
blast is a cure 
for some 
forms of 
rheumatism 
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exercise 

taken 

on this 

mechan- 

ical steed, 

which 

is an 

impor- 

tant 

“prop- 

erty” of 

sani- 

tariums. 

There 

the busi- 

ness of 

restoring 

bodies 

abused by 

modern 

ways of 

living has enlisted 
devices which de- 
mand the help of 
inventive genius 
and mechanical 
originality 


A-b.dominal 
kneading 
for torpid livers 











Sa , ; 
ndbags and an electric current which sets the muscles twitching are the answer to the 
demand for local flesh reduction 


ELECTRICITY AND MECHANICS GIVE CONCENTRATED EXERCISE 
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A Track Target Which Derails a Car 
and Saves Life 


A new railroad safety device is the 
track target or signal invented by a rail- 
road superintendent, George M. Fergu- 
son, of Lorain, Ohio. It consists of a 
lantern, a signal plate or target, a sup- 
porting rod to which all are secured by 
lock and chain, and a substantial derailer 
plate which is clamped over one of the 
rails of the track. 


Tire Grip for Clincher Tires 


Because of the enormous increase in 
the use of demountable rims, spare rims 
fitted with tires ready blown up and wire 
wheels, the use of clincher tires on ordi- 
nary clincher rims has received scant at- 
tention from the tire and rim makers, 
There is hardly any operation in running 
an automobile as discouraging and dirty 
as the placing of a clincher tire on a 


- rim while standing in the rain on a 


























Often workmen in railroad yards must muddy road. 
be under or between cars to make neces- The trouble with this method of 
sary re- operat- 
pairs. Or- ing is the 
dinarily a neces- 
blue flag sity of 
would be having 
used as a two men 
war n- handle the 
ing signal tire. One 
to guard of them 
them. But must hold 
it is far the bead 
from being of the tire 
an effec- on the rim 
tive means at one 
of protec- point, 
tion. In while 
the case of the other 
trains The track target quietly endeav- 
bven k- derails a car ors ta 
ing in two force the 
during switching of cars in the yard, or rest of the 
if hand brakes are defective by reason of tire over 
too much slack in the brake chains, or the re- 
if any accident makes it impossible for mainder of 
the brakeman to stop a moving car be- ier ae alk tie tee the rim. 
fore it runs into a stationary car where eenisioh tin eedindiaed To facili- 
a workman is making repairs, a mere tate the 


flag would not protect a man from in- 
jury. 

The new track target not only gives 
the usual visible warning, but will derail 
the moving car if for any reason its 
warning is unheeded. 

The device may be carried about 
readily, and the lantern makes it as use- 
ful as a signal at night as by day. The 
derailer has proven effective in actual 
service. A vertically extending flange 
guides the carwheel into the groove in 
the derailer which forces the car wheel 
off the track. A lock and a securing 
clamp are used to fasten the derailer to 
the rail so that it can not be disturbed. 


placement of the clincher rim, making 
it possible for one man to complete the 
task, is the aim of a new tire grip which 
has just been placed on the market. 

It consists of a narrow flat plate with 
curved nose that grips the rim, and with 
a handle swiveled to it. When the curved 
nose has been inserted between tire and 
rim, the handle is turned down until it 
touches either felloe or spoke. This 
braces the grip and holds the tire secure- 
ly in place, while the man works in both 
directions. 

It is claimed that with this device the 
tire may be removed and replaced nearly 
as quickly as with detachable rims. 























T the very beginning of wireless 
A telegraphy, even before Marconi’s 
invention was developed into a 
form anything like that known today, it 
was suggested that boats and torpedoes 


Steering Boats by Wireless 


In the United States Patent Office 
there are a large number of specifications 
for various instruments and combina- 
tions of apparatus for effecting this gen- 
eral result, and many inventors have at- 
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These photographs show the wirelessly controlled devices designed by Professor Shep- 
herd. The apparatus renders it possible to light electric bulbs, ring a gong, start an 
electric fan, blow a whistle, and run a little boat—all by wireless 


could be guided and guns could be fired 
by the action of electricity without wires 
connecting the controiling and controlled 
stations. Tesla worked out numerous 
schemes whereby surges of current 
through the earth or along the surface of 
the ocean would be used to steer, and even 
to supply power to propel vessels at sea. 
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tempted to solve the problems which are 
involved. Admiral Fiske, U. S. N., de- 
vised a number of arrangements for di- 
recting torpedoes from a distance; J. H. 
Hammond, Jr., has demonstrated a sys- 
tem of wireless control developed at his 
Gloucester laboratory and applied to the 
steering of vessels over distances as great 
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as ten or fifteen miles from the “master” 
station. 

The present European war has stimu- 
lated interest in devices of this character. 
Germany is credited with having pro- 
duced an aerial torpedo, whichis des- 
patched toward an enemy encampment 
from a Zeppelin, directed toward the ex- 
act spot desired, and, on its arrival there, 
exploded by wireless. An aerial weapon 
of this type, if developed to a thoroughly 
practical point, would, of course, be ex- 
tremely valuable, both in offense and de- 
fense; the ability to guide the torpedo 
after it has been sent out makes accurate 
preliminary aiming unnecessary, and the 
controlling airship may remain at a safe 
distance. 

The construction’ and operation of 
wirelessly controlled devices, however, 
is by no means a simple matter. In radi- 
otelegraphy, it is sufficient merely to sig- 
nal dots and dashes, or time intervals, 
and no harm is likely to result from a 
momentary confusion of transmitted im- 
pulses. In radio-control, on the other 
hand, devices must be provided which 
will sort out the signals transmitted and 
produce specific results, according to the 
intention of the controlling operator. If, 
when it is desired to turn a wirelessly 
guided torpedo to the left, the receiving 
instrument so mixes the signals as to turn 
it to the right, much trouble may result. 
In order to prevent such mischances the 
instruments for radio-control, both at 
sending and receiving stations, are usual- 
ly much more complicated than the ap- 
paratus which suffices for wireless teleg- 
raphy. The additional complexity intro- 
duces a greater possibility for accidental 
derangement, and so has long delayed the 
production of any thoroughly serviceable 
radio-control system. 


There are several ways in which im- 


‘pulses sent from the ‘same transmitter 
‘may be made to produce any one of ‘sev- 


eral effects at will. - By making use of 
the principle of sympathetic resonance it 
is possible to assign each single “tune” 
or frequency of vibration to a specific 
result, and then, by sending signals on 
whichever “tune” is adjusted to give the 
desired effect, to produce that action. 
Another way is to arrange the receiver 


so as to select according to the number © 


of impulses transmitted; for instance, a 


group of two short signals might always 
turn the radio-controlled boat to star- 
board, a group of three to port, and a 
group of four might be arranged to stop 
the propelling motor. 

The photographs on the opposite page 
show the wireless control apparatus de- 
vised by Professor Shepherd in its dem- 
onstration form. In the first picture the 
inventor is seen carrying a portable wire- 
less transmitter, having its batteries and 
control key in the lower box, a spark 
coil and spark-gap immediately above, 
and supporting a small sending aerial 
wire. The second and third photographs 
show the receiver, which is arranged so 
that a semaphore, a pair of electric lights, 
a gong, an electric fan, or a whistle may 
be operated by pressing the key at the 
transmitter. Similarly the inotor of the 
small boat may be started, a fire ignited 
in the stove, or the cannon shot off. The 
fourth picture shows a model boat carry- 
ing its own aerial mast and wires, and 
arranged for wireless control. 





Oxy-Acetylene Makes Great Saving in 
Paper Mills : 


A large paper mill in Maine threw 
away its broken and defective paper 
cores for many years before it discov- 
ered that all of them could have been 
made as good as new by oxy-acetylene 
welding. By this new method broken 
cores are now repaired in nine minutes. 
The two séctions are prepared by being 
cut off in a machine with the regular 
cutting-off tool. During the welding op- 
eration they are slipped over an iron 
arbor of the same diameter as the shaft 
on which the roll is designed to run, to 
insure perfect alignment with the longi- 
tudinal center. As these cores accumu- 
late very rapidly in the enormous pro- 
duction of a large paper mill, it is stated 
that enough of the kind of material 
heretofore scrapped is now on-hand to 
furnish several years’ supply without 
drawing in the slightest on any other. 
source of supply. 





A French electrician has invented a 
telephone which is entirely concealed 
within the limits of a flower vase. 
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Raising the 


HE horror-ship, Eastland, which 
[capsized on Saturday, July twenty- 

fourth, carrying over a thousand ex- 
cursionists to their death, is again afloat. 
Her raising is an interesting bit of effi- 
cient naval engineering. 

Various investigating committees 
which were appointed to attach the 
blame for the disaster had to await 
the refloating of the hull in order to 
finish their inquiries, but because of the 
many difficulties which have blocked the 
wreckers the work was very slow. 

The submerged side of the Eastland 
was lined with open port holes, each one 
of which had to be closed to prevent the 
water from rushing in when the pumps 





** Hastland ’’ 


were started. Many holes were found 
under water; funnel and spar openings 
had to be closed, and the inside of the 
ship had to be made water-tight. 

The immense amount of debris inside 
the ship placed great difficulties in the 
way of the divers, as most of this ma- 
terial had to be removed before any 
active repair work was done inside the 
hull. No less than a hundred and five 
port holes had to be cleared of obstruc- 
tions and closed. The divers were forced 
to enter nearly every stateroom on that 
side of the ship before this could be ac- 
complished. The aft water-tight bulk- 
head was discovered to be in very bad 
condition, and it was necessary to build. 





TUG PULLED AT BOW 
N91 TOWING 
MACHINE 











FONT OCH PULLED AT STERN 
WITH A/6 PLY CABLE 
BLOCK SYSTETM. 














Divers had to 
descend into 
the hold of 
the “‘East- 
land” and 
close all the 
portholes, 
besides 
removing 
obstructions 
of all kinds 
The “East- 
land” was 
circled with 
cables after 
the hold had 
been ren- 
dered water- 
tight 











The vessel 
‘was pumped 
nearly dry 
and the tugs 
pulled her 
over as one 
would roll a 
log by an en- 
circling rope. 
The method 
by which 

the cables 
were fastened 
increased 

the leverage 
and conse- 
quently the 
pull on 

the ship 








BALLAST TANKS ae WATER BEING 
FILLED FULL hia! PUMPED OUT 
OF WATER , SOO GALLS PER 

MINUTE 
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BOILERS WERE ENP REG” 
OF 40 TONS OF WATER 
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The “death-ship” “Eastland” again on her righted heal, The diagrams show the means 
used to raise her 
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a very complete wooden shoring to rein- 
force the weakened metal of the hull. 


The unusual difficulties of this under- 
water construction greatly delayed the 
work of raising the ship, since it took a 
force of skilled divers five days to finish 
their task. 

When the inside of the hull was pro- 
nounced water-tight a large wrecking 
tug and a pontoon were anchored along- 
side. Two steel cables were passed un- 
der the submerged side of the Eastland, 
brought under the keel, and led up the 
other side of the ship. They were then 
clamped and bolted to.the deck. 

The accompanying sketches show the 
different phases of the operation so clear- 
ly that a detailed explanation is hardly 
necessary. The method by which the ca- 
bles were fastened gave a great leverage 
to the pull of the cable. The ballast tanks 
were filled and the water was pumped out 
of the rest of the hull. Tremendous pull- 
ing power was put on the cables by the 
powerful hoisting engines of the wreck- 
ers, and the Eastland was slowly righted. 


Measuring the Heat of the Stars 


An instrument so delicate as to record 
a change in temperature of one-millionth 
of a degree, and to register, with the aid 
of a three-foot reflector, the heat of a 
candle fifty-three miles away, is used in 
the United States Bureau of Standards 
to measure the heat of the stars. It con- 
sists of a thermal battery made by joining 
the ends of two very fine wires of differ- 
ent metals, either platinum and silver or 
bismuth and silver, and covering the 
junction with a heat-absorbing surface 
painted with lamp-black. The wires are 
so fine that they can scarcely be seen 
without a reading glass; and the absorb- 
ing surface is about as large as a pin- 
head. This battery, enclosed in a 
vacuum in a glass cell, is exposed in a 
telescope so that the rays from a star: 
may be focussed upon the absorbing sur- 
face through a fluorite window in the 
glass cell. When connected to a deli- 
cate galvanometer, the amount of cur- 
rent generated in the thermo-couple is 
measured by the galvanometer. 


























.« it, a work which required five da 
rs 


Interior view of the after watertight bulkhead of the “Eastland’”’ when the divers had rebuilt 


ys’ labor under water. The insert is a diagram of the 
temporary bulkhead 





























This machine grinds rails so that the joints 
are flush 


A Portable Rail Grinder 


A new compact electric rail grinder, 
which can be instantly lifted off the rail 
on the approach of a car, and replaced in 
thirty seconds, has been invented by an 
English engineer. It is so light that it 
may be used without interfering with 
day-time traffic, and hence it eliminates 
night foremen and operators. It has a 
wooden frame work, providing a seat for 
a low-horse-power motor and an emery 
wheel, twelve inches in diameter. It is 
moved along the track on two. small 
flanged wheels that fit the rails. Current 
is supplied from the overhead wire. 
By means of the pressure of the opera- 
tor’s hands, the size of the cut effected 
by the emery wheel is regulated to a 
very accurate degree or to as fine a gra- 
dation as one one-hundredth of an inch. 
Should the operator accidentally attempt 
to make a deeper cut than is advisable, 
an automatic cut-out between the han- 
dles will shut off the power. If the 
motor is slightly tilted, one side of the 
rail can be ground down more than the 
other. 


Propeller Makes Air-Bomb Safe 


Aeroplane bomb-carrying and drop- 
ping has always been considered a very 
dangerous task. If the aviator were 
forced to make a hurried or rough land- 
ing, the concussion was likely to cause 
the explosion of his cargo of high-ex- 
plosive bombs. Fearful of this danger, 
Italian aviators, during the late war be- 
tween Italy and Turkey, often filled their 
bombs with explosives while in the air, 
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or immediately before dropping them. 
With one hand on the lever and the 
bomb held between their knees, the daring 
aviator would pour in the ingredients 
for the exploding mixture with the other 
hand. This insured them safety so far 
as the bombs were concerned in case of 
a fall. 

To end these difficulties, a bomb has 
recently been invented that is absolutely 
harmless until it has fallen a predeter- 
mined distance. A propeller is attached 
to the bomb, which revolves as the missile 
falls. When it has covered the distance 
which has been set, the action of the 
propeller releases a hammer lock, allow- 
ing the hammer to strike the firing cap 
when the bomb hits the ground. 
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To make bomb-dropping safe, a bomb has 

been invented which is absolutely harmless 

until it is dropped from the aeroplane. A 

propeller releases a hammer lock, allowing 

the hammer to strike the firing cap when the 
bomb hits the ground 
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Measuring the Carbon Dioxide from 
the Lungs 


Not a few diseases and derangements 
are accompanied by a disturbance of the 
equilibrium between acids and bases in 
the blood. Many methods have been 
suggested for the measurement of “aci- 
dosis,” as this disturbance is called, but 
none have produced the results that have 
been accomplished by the measurement 
of the carbon dioxide in the air which 
is breathed out of the patient’s lungs. 

An apparatus for accomplishing this 
delicate task has been designed and used 
with great success by Dr. Paul Roth, of 
Battle Creek, Mich. <A rubber tube is 
fitted. with a nose clip, a mouth piece, and 
a valve. The patient breathes normally 
back and forth into the mouthpiece for 
twenty-five seconds. Then the valve is 
closed to seal the tube, and the sample 
is transferred at once to the testing table. 





Races Timed Accurately by Electricity 

A device claimed to be an accurate and 
infallible timer for races has recently 
been granted a patent. When the pistol 
is fired to start a race, an electric circuit 
is simultaneously made, which, by means 
of an electric magnet actuating a lever, in- 
stantly starts a-stop watch. During the 
last lap of the race, or near the finish, a 

















Collecting carbon dioxide from the lungs of 
a patient 


string is’ stretched across the track as 
usual. The end of this string is con- 











nected with a lever 
switch, and when the 
runner breaks the cord 
at the end of the race, 
the breaking of the 
string causes the switch 
to -be thrown. By 
means of magnets, this 
current again actuates 


stem of the stop watch, 
and stop it. Meanwhile 


the race. 








This starter’s pistol is electrically connected with a stop watch. 
Not a fraction of a second is lost in timing the race 


the device described. 


the lever to depress the: 


it has accurately timed 
the interval between the 
firing of the starting pis- 
tol and the breaking of 
the string at the end of 


It takes a certain in- 
terval for the brain to 
tell the muscles what to 
do. This interval is 
practically eliminated by 
































Spiders That 
Work 


for a Living 

















They Start and 
Stop Work 
When the 

Whistle Blows 








A spider is made to give up his thread by whirling him on a frame. 


He thinks he is 


spinning a web. The thread is used by optical instrument makers 


hundred spiders which start and stop 

work when the whistle blows. They 
are probably the most indispensable work- 
men in one’ of the largest surveying in- 
strument factories in this country. It is 
their duty to spin the delicate thread 
which is used for the cross-hairs to mark 
the exact center of the object lens in the 
surveyor’s telescope. 

The spiders produce only during Au- 
gust and September. In that time they 
spin thousands of yards of web which 
is wound upon metal frames, and stored 
away until needed. A few weeks ago 
the entire colony, for no apparent rea- 
_ son, went on a strike. Everybody was 
worried until the “forewoman” of the 
spiders, after patient coaxing, finally in- 
duced them to begin spinning again. 

Spider web is the only suitable ma- 
terial yet discovered for the cross hairs 
of surveying instruments. Almost invis- 
ible as this fibre is to the naked eye, it is 
brought up in the powerful lenses of the 
telescope to the size of a man’s thumb, so 
that all defects, if there happened to be 
any, would be magnified to such a degree 
that the web should be useless. Human 
hair has been tried, but when magnified 
it has the apparent dimensions of a 


[ Hoboken, N. J., is a colony of two 
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rough-hewn lamp post. Moreover, hu- 
man hair is transparent, and cross hairs 
must be opaque. 

A spider “at work” dangles-in the air 
by its invisible thread, the upper end 
being attached to a metal wire frame 
whirled in the hands of a girl. The girl 
first places the spider on her hand until 
the protruding end of the thread has be- 
come attached. When the spider at- 
tempts to leap to the ground, this end is 
quickly attached to the center of the 
whirling frame, and as the spider pays 
out thread from its pouch, this line is 
wrapped around the frame. Several hun- 
dred feet of thread can be removed from 
a spider at one time. 

The spiders are kept in a large room, 
under the supervision of three girls and 
a forewoman. When not spinning, the 
little workmen are placed in a large 
wooden cage. Flies are the chief article 
of diet. During the fall and winter 
months, the spider colony usually dies, so 
that an entirely new corps of workmen 
must be recruited. Not every spider will 
do—only large, fat fellows that spin a 
tough round thread are suitable. Boys 
search barns, meadows and marshes for 
the spiders’ lairs. By early summer, the 
spider cage is generally filled. 
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Wagon Automatically Spreads Crushed: 
Stone 

A road wagon has recently been de- 
vised and put in use which spreads 
crushed stone evenly on the surface of 
roads. Any depth of material can be 
deposited in widths 
of from one to six 
feet from the spe- 
cially constructed 
body. The body of 
the wagon is raised 
by a windlass when 
the stone is to be 
spread, and the 
chutes are held at 
a certain height 
above the road by 
an extension rail 
which runs _ out 
from the body. In 
operation the body 
is raised with the 
windlass, and the 
end gate is opened. The elimination of 
all rehandlinig does away with the work 
of from four to six men. 















Turkish Stone Cannon Balls Now in 
America 


Two stone cannon balls, relics of a 
Turkish war of three and a half cen- 
turies ago, have just been presented to 
the museum of Hobart College, at Ge- 


The shutter at the rear distributes the 
crushed stone evenly weight. The av- 





many Christian states that grew out of 
the crusades. Against the city of Fama- 
gusta, an important stronghold of the 
enemy, the Turks trained their cannon, 
some of the first used in European war- 
fare. 

These guns were mostly of wrought 
iron, made in two pieces and screwed to- 
gether. The barrel, in which the stone 
shot was rammed, had a_ twenty-five- 
inch bore. The rear piece, or powder 
chamber, was ten inches in di- 
ameter. The gun weighed nine- 
teen tons, and was called “bom- 
bard” because used almost en- 
tirely in siege operations. 

The cannon 
threw stone balls— 
which varied in 
in weight from a 
few pounds to six 
or seven hundred- 


erage weight was 
three hundred pounds. Those illustrated, 
weighing twenty pounds, though mere 
grape shot in that day, are still several 
times as heavy as the shell of the 
standard American field gun, the fifteen- 
pounder. 

Crude as these stone cannon balls seem 
now, the Turks made themselves feared 
in the fifteenth and sixteenth centuries 
by the destructiveness of their artillery, 
which had then a reputation like that of 
the German siege mortars or the French 





neva, N.Y. seventy- 
Ten inches five - milli- 
in diameter metre 
they weigh guns. 
twenty ’' Turkish 
pounds cannoneers 
each. Such made a 
balls as great dem- 
these were onstra- 
used as re- tion of ar- 
cently as tillery 
1807 in work in 
defending 1453, at 
Constanti-. ‘Stone cannon balls which the Turks used three hundred years the siege 
nople from ago to defend Constantinople of Con- 
attack— stanti- 


and by Great Britain. 

It was in 1571 that these stone balls 
were used. Turkey was at war with 
the Kingdom of Cyprus, one of the 


nople. They fired stone shot from 
larger pieces than had been seen in 
Europe. No wonder that Constanti- 
nople fell. 
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How a kite was used to hoist and attach a 
‘suitable block and tackle to a chimney which 
needed repairing 


How a Chimney Was Repaired with a 
_ Kite ) 

A factory superintendent in Chicago 

was recently confronted with the prob- 
lem of repairing a 170-foot chimney. He 
found that the cost of erecting a scaffold 
ran up into hundreds of dollars and 
would also take too long to construct. 
_ After many suggestions had been 
made and found impracticable, it was 
decided to use a cellular kite for the 
purpose of hoisting and attaching a suit- 
able block and tackle. As one of the 
requirements of the undertaking was to 
obtain access to the top of the chimney 
without discontinuing its use, it was 
found necessary to interpose a twenty- 
five foot section of iron wire in the kite 
string to prevent the intense heat of the 
chimney from burning it. A flag was 
placed at the farther end of the wire, 
as shown in the first accompanying view, 
in order to furnish a guide for locating 
the position of the wire, which was nearly 
invisible. After the correct position of 
the wire was obtained the kite was 
hauled down and the cord fastened to 
the roof of a neighboring building, as 
shown in the second view. 

A releasing device was then sent up 
consisting of two wings attached to a 
frame, supported from the kite string by 
means of small grooved wheels. This 
allowed the device to be blown along 
the kite string in the manner of a “mes- 
senger” and was so arranged that the 
contact with a trigger near the chimney 
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top caused a ball of string to drop to the 
ground, leaving a double string suspend- 
ed to the pulley and allowing the eleva- 
tion of a larger pulley and rope, as in- 
dicated. The larger pulley was hoisted 
a short distance above the collar of the 
chimney, which was fourteen feet from 
the top, and the ropes were then brought 
around each side of the chimney and 
fastened to the roof of the adjoining 
building. This produced a fairly strong 
support, but not strong enough to bear 
the weight of a man, and still lacking 
fourteen feet of the top. A strong wood 
and iron hook was accordingly made and 
provided with a pulley at the hook end 
and a piece of rope attached to the other 
end, for the purpose of raising the hook 
and making it catch over the top of the 
chimney. After the hook was caught on 
the top, a man was hoisted up and the 
work of painting and repairing followed 
in the usual manner. 





An Automobile Seat for the Family Pet 


“Rover” no longer has to stay at home 
when the family goes out for a drive. 
When the car was new, he was allowed 
to ride in the tonneau, but his claws 
scratched the upholstery. Then he was 
allowed to sit on the running board, but 
could not keep his seat when the car 
turned a corner. At last his owner pro- 
vided him with a guard-rail which has 
solved the problem. The rail is made 
of strips of steel, three quarters of an 
inch wide, and a quarter of an inch thick, 
The lower end of the guard uprights are 
bent so that they fit snugly beneath the 
running board, to which they are riveted. 
The rail is sixteen inches high and two 
feet long. 





oa 

















Guard rail enables family pet to ride 
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LOCATION OF OEVICE 
iN TIRE 


A mechanical mileage recorder is built into 

the tire. Thus disputes between the motor- 

ist and the tire company’s adjuster are to be 
settled 


A Mechanical Tell-Tale Designed to 
Settle Tire Mileage Disputes 


When a motorist whose tire apparently 
has not lived up to its guarantee of five 
thousand miles tries to “collect” the dif- 
ference from the tire company there is 
frequently some difficulty in determin- 
ing who is right—the motorist who says 
the tire has been run only two thousand 
miles, or the adjuster who thinks it has 
been run at least four thousand. 


One of the largest tire companies plans 
to use a novel and recently patented 
device which is expected to make con- 
troversies impossible by furnishing a me- 
chanical -mileage recorder that will be 
built in the bead of the tire at a point 
known only to the manufacturer. 


As will be seen from the accompany- 
ing illustration, the device is essentially 
nothing more than a hollow space, closed 
at one end by a plug of gutta percha or 
some other material of uniform density. 
The head has a boring bit and 
moves freely within the hoilow 
space, which in practice is a 
metal tube. It is preferable to 
place the tube in such position as 
to have the plug at the front. 
When the tire revolves, the ‘ball 
is lifted and then dropped by 
gravity, delivering a light blow at 
each revolution. The bit is driv- 
en into the plug at a uniform 
rate. The length of the plug is 
so calculated that when a suffi- 
cient number of revolutions has 


This home-made automobile has 
hundreds of miles 
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been attained, the bit will have com- 
pletely penetrated the plug. 

If, for instance, the tire is guaranteed 
for four thousand miles, and on examina- 
tion of the recorder it is found that the 
plug has been penetrated for more than 


. three-fourths its distance, the motorist 


is likely to receive a curt answer to his 
demand for an adjustment, on a basis 
of, say, two-thousand-mile run. 





Motion Pictures Teach School Children 
Dental Hygiene 


Motion pictures, lantern slides and 
two hundred special lecturers were em- 
ployed in New York City’s week devoted 
to dental hygiene. During this week, 
over seven hundred thousand school chil- 
dren were instructed in the necessary 
branches of dental hygiene and the care 
of the teeth. 





Youth Constructs Automobile 

The day of the home-made “horseless” 
carriage passed some years ago, but 
Ernest C. Bangert, a youth of DuBois, 
Pa., has consructed a miniature automo- 
bile that is proving very successful. 

Ernest is of an inventive turn of mind 
and is extremely fond of working about 
machinery. These traits have led him 
to essay his hand at making a small au- 
tomobile, the completed machine being 
shown in the accompanying illustra- 
tion. It is a strongly built little ma- 
chine and is equipped with a five horse- 
power engine. As an evidence of the 
ruggedness of this miniature motor car, 
its builder recently made a trip in it from 
DuBois to a rela- 
tive’s home in 
Chautauqua Coun- 
ty, New York State. , 







traveled 


























Gate in Debris Chute Protects 


_ A New York house-wrecking contrac- 
tor felt the need of some safety appli- 
ance when one of his men was nearly 
killed by wreckage discharged from a 
chute leading from an upper window. 
The man, who was in a wagon spreading 
out the debris, was hit and badly bruised. 
Thereupon the contractor devised a plan 
to obviate the danger. The chute, eight 


feet up, was 
cut and 
a hinged 
flap made 
which rested 
against the 
bottom. 
Two strong 
beams about 
three feet 
high, with a 
cross piece, 
were then 
erected 
half - way 
between the 
hinged end 
and the 
lower end. 
A rope was 
securely 
fastened to 
the end of 
the flap and 
to a board 
handle over 
the cross 
piece. When 
the chute 
was being 
filled but 
one man’s 
weight was 


sufficient to |. 


hold the flap 
down, and 
when it was 
necessary to 
fill the wag- 
on, this 
man put his 
weight on 


the handle connected with the rope and 
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Workmen 


of heavenly bodies. 
good deal larger than the 


mile diameter of our earth, 


suns themselves, glowing 





t 
4 ye 
fas 

















A hinged flap on the debris chute prevents injury to New York 
house-wrecking workmen 
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A Star Larger Than the Sun 


In the solar system of which this lit- 
tle earth is a part, most of us are accus- 
tomed to look upon the sun: as the king 
But even with his 
diameter of 860,000 miles, 


which is a 
scant 8,000- 


he is never- 


theless a pigmy, when compared to some 
of the fixed stars, which are, of course, 


with their 
own heat. 

There are 

many of 
these fixed 

stars which 
astronomers 

have esti- 
mated to be 
larger than 
our sun, and 
of these, one 
of the most 
imposing is 
the star Can- 
opus. This 
star of the 
first magni- 
tude has a 
diameter 
134 times 
greater, an 
area 18,000 
times Jarger, 
and a_ vol- 
ume two 
and one- 
half million 
times vaster 
than the em- 
peror of our 
Own. skies. 
a ruly, 
Canopus 
makes a 
dwarf of 
the sun; yet 
his bril- 
liancy, which 
is thrice that 
of the sun, 
is discern- 


ible only as a bright star on account of 


the contents of the chute were emptied his almost immeasurable distance from 


into the wagon below. 


the earth. 
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Pyrites Loading Machine 
An ore loading machine of unusual 
ability is used in the copper mines at Rio 
Tinto, Spain. A conveyor belt in the 
maws bites into the ore pile in front of 


the drill socket and fits over the square 
end of the jack-operating spindle. In 
shops, railroad yards, ship yards and 
other places where there is need for such 
heavy jacks compressed air service lines 
are usually at hand, so 














= that the use of this type 
‘gee | Of jack involves ro ex- 
-» <@| tra trouble in making air 
gacf| connections. 





| Ebb of Vitality a Na- 
tional Menace 


The ever - increasing 
ebb of American vitali- 





The maws of this loader attack the ore pile 


the truck which bears the machine, and 
sends the material backward through a 
chute into a car in the rear. The great 
advantage of this loader is its flexibility. 
The ore bank may be attacked from any 
angle. Three workmen are necessary, one 
to operate the machine and two to handle 
the cars. Electricity supplies the power. 





Saving Time in Operating Car Jacks 
Ordinarily a screw jack that operates 
rapidly has a comipara- 


from any angle 


ty among wage-earners 

as become a _ national 
menace, according to E. E. Rittenhouse, 
president of the Life Extension Institute 
of New York. Ina recent address before 
the American Public Health Association 
Mr. Rittenhouse said that there are con- 
stantly approximately fifteen million 
Americans in the development period of 
these preventable or deferable diseases. 
This period ranges from a few weeks to 
several years, during which the disease 
may be checked or cured by periodic 
health examinations. 





tively feeble lifting pow- 
er. Likewise, one of 
heavy lifting power is 
necessarily slow-acting. 
Thus it will be apparent 
that both speed and ca- 
pacity are qualities not 
ordinarily found in a 
jack. The photograph 
shows a jack that has a 
lifting capacity of thirty- 
five tons and a speed of 
six to twelve inches of 
lift per minute, which is 
probably ten to twenty 
times faster than the 
speed of standard screw 
or hydraulic jacks. Com- 
pressed air is used to 
operate it. 

An ordinary pneu- 
matic drill motor is em- 
ployed to operate a jack 














at this exceptional speed. 


A special extension Thi, compressed air jack can lift thirty-five tons a foot in one 


socket is clamped into 


or two minutes 
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Telephone Nursemaid Saves Wages and 
Worry 
N_ English 
lighthouse 
keeper has in- 
| Y stalled a tele- 
phone which acts 
as a constantly 
watchful nurse- 
maid for the 
baby. A trans- 
mitter is set in a 
cigar box on the 
baby’s carriage. 
Wires lead to 
several points in 
the house, and by 
stepping to one 
of the receivers, 
the mother can instantly tell if the baby 
is crying. A clock is also placed in the 
cigar box, and the sound of the ticking 
assures the mother that the circuit is in 
good condition. 








‘Using the telephone to 
hear the baby cry 


Interesting Things About Water 


To the ordinary individual water is 
just water and nothing more. To the 
student of chemistry water is one of the 
most interesting substances which comes 
under his observation. To begin with, 
chemical substances are divided funda- 
mentally into positive and negative 
charges which unite to form various com- 
pounds. Let us consider three chemical 
compounds, a base, an acid, and a salt. 
Hydrogen, which is strongly positive, is 
the essential element in acids. Hydro- 
gen and Oxygen are the essentials in 
bases. An acid is composed of hydrogen 
and some negative element or some 
“radical.” Examples are Iodine and 
(SO4) sulphate. A base is composed of 
a positive element, such as sodium or 
copper, combined with an hydroxid radi- 
cal, which is one atom of hydrogen and 
one atom of Oxygen. A salt is a com- 
bination of any negative and positive ele- 

“ment, as, for example, ferric chloride 
(FeCl). When a base is mixed with 
acid it becomes neither acid nor base, 
but reverts into a salt and water, the salt 
dissolving in the water. 


Now that we understand the meaning 
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of a salt, an acid and a base, let us com- 
sider water. Water is a chemical com- 
bination of two atoms of hydrogen and 
one of oxygen, written H,O. In one 
sense—at least according to the symbol— 


. this is a salt, the positive H uniting with 


the negative O. In another sense, H,O 
is an acid, the.acid element H joining 
with the negative O. If we write the 
symbol for water as H (OH), we have 
a base. However, water is neither an 
acid, a base, nor a salt, although theo- 
retically, as we have shown, it may be 
considered as any one of the three. Wa- 
ter is neutral, which accounts for its 
high value in chemical experiments of 
all sorts. —Harry. FAver. 





Living Tree Serves as Windmill Tower 

A growing 
eucalyptus, par- 
tially cleared of 
leaves and 
branches, has 
been used as a 
windmill tower 
by a California 
farmer. In search 
of good running 
water, the farmer 
found a_ spring 
underneath 
a grove of 
eucalyptus trees. 
It was found that 
in order to erect 
a windmill stand- 
ard over the 
spring it would 
be necessary to 
sacrifice the 
beautiful trees. 
Finally . solving 
the problem of 
building the 
windmill without 
destroying the trees, he mounted the 
fan on one of the central trees. Clear- 
ing away much of the foliage on the 
nearest trees, he ran braces to the wind- 
mill, and secured a machine which has 
given him entire satisfaction. 











A tree windmill 





At a recent dinner party given by 
prominent society people of Toledo, each 
guest cooked his own dinner by ‘elec- 
tricity. 
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How Surgeons May Take Photographs 
of Operations Unassisted 


A camera so arranged as to permit the 
immediate photography of surgical op- 
erations has been installed in the sur- 
gical department of a sanitarium in Bat- 
tle Creek, Michigan. It is placed so that 
the surgeon himself operates the camera. 

This device has been found extremely 
valuable in taking photographs of un- 
usual surgi- 
cal cases, 
where a per- 
manent and 
graphic rec- 
ord of the 
technique is 
desired. The 
camera is at- 
tached to a 
bar which 
manipulates 
the lighting 
of the table, 
and as it is 
held per- 
fectly rigid, 
it in no way 
interferes 
with the 
operation it- 
self. It is al- 
way in focus | 
with plates 
in. position, | 
so that the | 
presence of | 
a photog- | 
rapher is not 





Customers Give Orders to Waiters by 
Telephone 


A new idea in retailing is to be found 
in “electric candy shops,” which have 
recently been opened in St. Paul and 
Minneapolis. Each table is equipped 
with candle lamps and desk telephone 
sets. A customer seats himself at a table, 
and after making up his mind what he 
wants, finds in a handy directory the 
number of 
the dainty 
that he de- 
sires, and 
gives his or- 
der by tele- 
phone. A 
minute later 
the waiter 
places the 
order be- 
fore him. 
The owner 
of the shop, 
a great be- 
liever in the 
efficiency of 
electricity, 
claims that 
he saves 
money by 
this system, 
because 
waiters do 
not have to 
waste time 
by having to 
wait beside 


abso lutely the table 
required. while the 
When the custom- 


surgeon de- 
sires to take 
a picture of any stage of the operation, he 
has only to press the bulb and return to 
his surgical task with but an instant’s 
interruption. After the operation is over 
the negatives are developed and stereo- 
scopic prints are prepared. Later the pic- 
tures may be viewed through a stereo- 
scope. 

Photographs are not taken of all op- 
erations, but many patients request that 
the photographs be taken, so that they 
may see how they “look on the inside.” 


How an ordinary camera can be used by surgeons to record 
the steps of an operation 


er makes up 
his mind 
what he wishes. Moreover, most cus- 
tomers enjoy a leisurely choice. 





Of the total ore milled in California 
from deep mines, 1,471,529 tons, or 62 
per cent., came from the mines in the 
five Mother Lode counties of Amador, 
Calaveras, El Dorado, Mariposa, and 
Tuolumne. This ore yielded, on an aver- 
age, in gold and silver, $5,075,552, or 
$4.08 per ton. 








Four railroads have installed this exhibit at the Panama-Pacific Exposition to show elec- 


LEC- 
tricity is 
utilized in a 
most novel 
and effective 
manner in the 
gigantic globe 
which forms 
the exhibit of 
four railroads 
at the Inter- 
national 
Panama - Pa- 
ciic Expo- 
sition at San 
Francisco— 
the Western 
Pacific, the 
Denver & Rio 
Grande, the 
-Missouri Pa- 
cific and Iron 
Mountain. 
This globe 
is one of the 
chief features 


trically a train making a trip from San Francisco to St. Louis 


og 
<— 


This is the automatic switch which controls the lights on the 
globe in the foregoing illustration 
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of the Trans- 
portation 
Building. It 
stands 44 feet 
high, is 51 
feet in diam- 
eter, and 
from the 
standpoint of 
electrici- 
ty alone, not 
to speak of its 
many other 
novel fea- 
tures, is one 
of the most 
striking ex- 
hibits ever de- 
signed. On 
the exterior 
of the globe is 
an electrical 
effect sho w- 
ing a train 
making the 
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trip from San Francisco to St. Louis, 
via the Western Pacific, Denver & Rio 
Grande, Missouri Pacific and Iron Moun- 
tain lines. The representation is very 
effective. As the train passes through 
the principal cities and towns the name 
of each place is flashed electrically, at- 
tracting the attention of the spectator 
to that particular point. For this train 
effect alone it was necessary to run 
1,500 wires from the “track” on which 
the train is represented as running to a 


great railroad lines have expressed them- 
selves as amazed at the results that have 
been secured. 

There is an annex to the globe, con- 
taining a reproduction of Marshall Pass 
—the highest point on the Denver & 
Rio Grande line. Many other scenic 
features are portrayed here and in the 
interior of the globe itself. 

The great globe is surrounded by 
sculptured figures representing the types 
that have been instrumental in building 
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Reinforced concrete bridges at Fort Wayne, Ind., faced with brick and stone, make an 


unusual and pleasing appearance 


circular drum in the interior. On the 
top of this drum is an arm which is 
constantly turning in a circle, making and 
breaking the contact which produces the 
train effect. On each revolution of the 
arm the train makes a complete trip from 
San Francisco to St. Louis. 


On the inside of the dome there is a 
most effective illusion representing the 
heavens at night, with twinkling stars in 
forms resembling the constellations. 
These stars are operated from the elec- 
trical room by means of a cylinder, con- 


stantly revolving, which alternately’ 


makes and breaks the contact, thus pro- 
ducing a twinkling effect. 

In addition to these features, there are 
many interesting cloud effects, moving ob- 
jects, running water, all of which are 
shown by the aid of different models 
driven by electricity. It was necessary 
to have special apparatus made for 
achieving these effects, and electricians 
who have visited the exhibit of the four 


up the West—the railroad man, the 
farmer, the miner and others. 





Artistic Concrete Bridges Faced With 
Stone and Brick 


Two bridges have been built recently 
at Fort Wayne, Ind., which combine re- 
inforced concrete and a facing of brick 
and stone in an artistic manner. The 
brick facing is on the Tennessee Avenue 
Bridge, which crosses the St. Joseph 
River with two spans of 105 feet each. 
The bridge has an ornamental facing of 
dark brick with light stone for quoins 
and panels. The stone bridge crosses 
the Maumee River in the suburb of 
Lakeside. Here the facing is of sand- 
stone. Such a construction does away 


with the unsightly business of concrete 
construction without involving great ex- - 


pense. The cost of the brick faced 
bridge was $190 per lineal foot, while 
that of the stone bridge was about $230 
per foot. 

















Hands 


the hand, when holding 
these implements, is pro- 
tected from all burns. 
This shield is exceeding- 
ly adaptable, as it may 
be used as a measure for 
liquids, flour and the 
like, and may even be 
employed as a container 
for the ice cream freezer, 
or as a drink-mixer for 
milk shakes. 


An Oil-Mad Town 

Out in Ryans City, 
Pa., the thousand inhab- 
itants are living in a 
state of feverish excite- 
ment as a result of a 
tremendous oil boom. 
Early in May, it was dis- 
covered that the town 
was virtually resting on 
a bed of oil, and all those 
who had capital enough 
bored wells and erected 





Steel Sleeves to Protect Housewife’s 


One of the latest “Safety First” de- 
vices for the home consists of a steel 
armlet or shield, designed to protect the 
hand and arm of the housewife from 
steam and flying grease. A fork or spoon 
is fitted into the end of the shield, and 


derricks. A view of this town shows that 
it is almost riddled with oil-wells. 
dens, lawns, trees, and even a portion of 
the cemetery have been forced to make 
way for the oil derricks and gushers. 
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Sixty to seventy- 
five wells may 
be counted with- 
in a radius of 
half a mile, and 
the number is 
steadily increas- 


ing. 
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New steel armlet to protect cook’s arms from steam and flying 
grease may be used as a measure or as a container for the ice- 
cream freezer 


Gar- 
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Ryans City, Pa., is almost riddled with oil wells 





Yew York Militiamen Show Thousands 
the Ways of War 

Ten thousand trained militiamen re- 

cently gave New York the greatest mili- 

tary exhibition that it has ever had. 


In 
Van Courtland Park, a 
vast area in the extreme 
northern part of the 
city, the troops exercised, 
maneuvered and fought 
sham battles all day, to 
the intense interest of 
the thousands of specta- 
tors who lined the drill 
grounds. Each regiment 
bore the expense of as- 
sembling and mainten- 
ance out of its own 
funds. . 

The appreciation of 
New Yorkers was ex- 
pressed in the great 
crowd. 
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Harvesting Machine Resembles a Ferris 
Wheel 


Because of the excessive rain during 
the recent harvest, much trouble was 
experienced by the farmers in keeping 
their harvesting machines from becoming 
completely mired. An inventive Iowan 
apparently solved the problem by means 
of a large wood rim, about ten feet in 
diameter. This great wheel revolves 
around the 





Sidewalk Shed in Form of Arcade 


Instead of having to submit to a period 
of business depression caused by an un- 
sightly sidewalk protection shed in front 
of their show windows while the struc- 
ture they occupied was being recon- 
structed, an enterprising firm of retailers 
in Cleveland built a shed which in no 
way interferes with their. business and 
sets off their show windows in an artis- 


























tic man- 
entire ma- ner. The 
chine, and exterior of 
because of the shed 
its width Was care- 
does not fully con- 
sink into structed 
the mud. and is not 
The main at all dis- 
driving pleasing to 
wheel, the eye. 
which re- The side 
volyes the of the tem- 
“Ferris porary 
Wheel,” sidewalk 
travels 10 2 es aie next to 
a groove large drive wheel keeps threshing machine out of the mire the build- 
on the in- ing was 
side of the utilized by 
rim, and is having 
held in show win- 
place by dows built 
roller into it, and 
guides in as the 
the front . walk-is 
and rear. quite dark 
and the 
A Pave- windows 
are kept 
ment brilliantly 
Cutter lighted, 
Tnere is the effect 
now in use EEN is very 
a COMPFES” “How a sidewalk protection shed may be utilized to make an striking. 
sion ham- attractive window display 
mer that 


greatly reduces the labor of tearing up 
pavements—always a hard task, but es- 
pecially so when the pavements are of 
asphalt or concrete. The hammer is 
driven by compressed air, forced through 
long pipes by a portable air pump. The 
workman has merely to hold the tool in 
place while the sharp-pointed hammer 
quickly cuts away the hard asphalt or 
breaks apart the hardest cobblestones. 


An Australian inventor has patented 
an apparatus for the manufacture of gas 
from ninety-eight per cent air and two 
per cent gasoline vapor. 





A Paris scientist has succeeded in mak- 
ing crystals of sodium nitrate of such 
purity and perfect form that they can 
be employed in optical instruments. 





























The Whirlpool Rapids at Niagara Falls, with a white line showing the new level which the 
water will reach if T. Kennard Thomson’s plan is adopted 


Two Million Horsepower from Niagara to 


Light and Heat 


HE latest plan suggested for the 

generation of electrical energy at 
Niagara Falls has set a precedent in en- 
gineering science of this nature. It is 
only when we deal with the figures of 
the scheme that our senses are jarred 
into full appreciation of its magnitude, 
for it is estimated that it would make 
possible the development of two million 
horsepower with the total cost of con- 
struction, approximately one hundred 
million dollars, a figure which is the 
equivalent of the constructional expense 
of the five power companies now operat- 
ing. 

The plan was recently put before a 
committee appointed by the State of New 
York to grant the extra 4,400 cu. ft. of 
water yet available, according to the 
Burke Treaty, for the use of United 


New York State 


States, and to investigate and recommend. 
to the legislature means for future wa- 
terpower development. The plan was 
presented by Hon. Peter A. Porter, past 
congressman and pioneer in the electrical 
work at Niagara, and it is stated that a 
very favorable impression was created as 
to the tremendous possibilities of the 
new scheme. 

The originator of the idea is T. Ken- 
nard Thomson, D. Sc., a prominent en- 
gineer of New York city, and designer 
of the proposed Peace Bridge that is to 
span the Niagara River in commemora- 
tion of one hundred years’ peace be- 
tween United States and Great Britain. 
Mr. Thomson is also credited with the 
origination of a commendable plan for 
extending New York city four miles 
down the bay by means of building huge 
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concrete walls and pumping out the en- 
closed water. This striking plan has re- 
ceived the endorsement of many promi- 
nent men, and it is these achievements of 
Mr. Thomson that have earned for his 
present scheme serious consideration. 


The decline in the Niagara River be- 
tween the falls and the town of Lewis- 
ton, seven miles down stream, is one 
hundred feet. The proposed plan in- 
tends to take advantage of ninety feet of 
this drop by the erection of a gigantic 
concrete dam across the river at a point 
one mile above Lewiston, where the 
river is very narrow. The dam would 
be ninety feet high or approximately 
one-third the height of the bank. The 
strength of this dam would have to sur- 
pass almost anything yet constructed. At 
the foot of the structure the power 
houses would be located along the banks 
of the river, with great penstocks leading 
to the summit of the water in the dam. 
The enormous spill-way formed would 
make in itself a splendid miniature of 
the real Niagara. The water of the river 
would be impounded back to within a 
mile of the falls. 


This plan of power development 
would totally change the scenic wonders 
of the lower river, but would not detract 
from the magnificence of the Whirlpool 
Rapids. A great métamorphosis would 
be brought about in the river itself. 
Where once roared and dashed with vor- 
tical supremacy and dizzy pace the most 
wicked river in the world, there would 
be a placid stream to cover the chaos 
and stand as an enduring memory of 
man’s might and a marking place where 
he has adjusted the fetters of his har- 
ness. The only rapids remaining would 
be those of the famous “Whirlpool.” 

One of the most practical projects is 
the thought of taking advantage of the 
drop in level between the head of the 
lower rapids and the town of Queenston, 
which is located seven miles down the 
stream on the Canadian side. This plan 
would mean building a penstock seven 
miles long and many feet in diameter, 
which would indeed be a tremendous un- 
dertaking. 

Under the present Burke Treaty a lim- 
ited amount of water is being drawn from 
the upper river, which is used in produc- 


ing 415,000 horsepower. There will be 
a day when the entire 7,500,000 horse- 
power of this Hercules will be converted 
into electrical energy and the whole Em- 
pire State will be furnished with power, 

The publication of the plans for the 
new dam and the consequent develop- 
ment of electricity aroused a storm of 
protest from many eminent engineers, 
who claim to see many arguments against 
it. 

Reginald P. Bolton, a prominent New 
York engineer, claims there would not 
be a market for the enormous amount of 
electrical energy thus produced, and that 


there would have to be created for it an- 


artifically developed demand. He says 
that at the present time the power capable 
of development in the existing power 
plants at the falls has not found a mar- 
ket, and this utilization, as far as it goes, 
has necessitated the organization of spe- 
cial processes and the financing and es- 
tablishing of special industries in the vi- 
cinity of the falls. If more power were 
to be developed, a great amount of capital 
would be required to build transmission 
lines to take the current to distant points. 

The demand for energy for general 
purposes on the American side, in cities 
such as Buffalo and Rochester, is re- 
stricted because the value of transmitted 
energy is limited by the competition’ of 
coal. In Rochester steam energy is found 
to cost more than energy transmitted 
from Niagara, and unless the cost of the 
latter could be materially decreased, the 
economic value of the supply might de- 
crease. 


Mr. Bolton asserts that the scheme, so 
far as the development of power is con- 
cerned, has no value as an investment nor 
any value as an economic addition to the 
resources of the country. There would 
not be sufficient demand for the energy, 
and its total economic value has been dis- 
counted by the advances in the art of the 
utilization of fuels in power generating 
processes. The expenditure of private 


money upon such a scheme would be un- 
warranted, and the embarkation of the 
State thereupon would involve the un- 
justifiable outlay of public funds, and 
would constitute an injury to the credit 
of the State of New York, he says. 





4 
| 
| 
i 





POPULAR SCIENCE MONTHLY AND WORLD’S ADVANCE 645 


A bird's-eye view of Niagara river and the Whirlpool Rapids if Mr. Thomson's dam is 

built. The surface of the river will be nearly ninety feet higher than it is at present, and 

locks will be built to allow ships to pass over the dam. The old falls are shown at the 

top of the picture, while in the foreground is the new dam, which T. Kennard Thomson 
claims will back up water with a potential energy of two million horsepower 
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Studying Fish in Their Homes 











Taking an aquarium view [ 


To most people 
whose opportunities 
for observing fish life 
are limited to occa- 
sional visits to an 
aquarium, the thought 
rarely occurs that these 
finny inhabitants of the waters are ca- 
pable of as many varied emotions as are 
our domestic pets, the cat and dog. How 
to observe their behavior and their habits 
in their natural element has often been 
a problem to» the amateur naturalist. 
Against thé ordinary aquarium there is 


















faim 


Observation pond empty. (In 
the circle) Observer entering 
chamber 


consequent crowding together of many 


.small and unrelated species, and the arti- 


ficiality of the food, which results in an 
environment that is far from natural, 
and which may, in fact, alter the be- 
havior of the fish to a considerable de- 
gree. An English zoologist, Dr. Francis 
Ward, who has studied fish for many 
years, has contrived a simple device by 


Focusing the camera 


\ means of which fish of 
variable sizes may be 
observed in their habits 
in an environment that 
approximates a pond 


A pike photographed in his own pond OF _@ lake very closely. 


In reality, the device 
is an artificial pond, seen in the illustra- 
tion. The walls and the bottom of this 
pond are made of concrete. A large 
open space, left in one side of the pond, 
leads into a wooden, watertight obser- 
vation chamber, of a size sufficiently 
large to accommodate an observer. A 
sheet of plate glass, cemented into the 
opening in the wall of the pond, sepa- 
rates the observation chamber from the 
pond itself, and at the same time affords 
a means of easily watching the fish. 
As a result of the darkness in the cham- 
ber and the light in the pond, the plate 
glass virtually becomes a mirror as far 
as the fish in the pond are concerned; 


the fish sees himself and his surroundines 


reflected, while the observer in the 
. chamber remains invisible. Thus, 


AA mM The pond from the observation 
¥, chamber 
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fish, naturally timid, are observed with- 


out disturbing them. With the aid of a 
fairly rapid lens, instantaneous photo- 
graphs may be taken of the fish at a 
depth of three feet. 

Photographs taken by the above meth- 
od are used to show the behavior of 
fish, their feeding habits, and the various 
attitudes they assumie in different moods. 


. But for illustrating their color or form, 


or for making the fish conspicuous, a 
bright light is required. For this pur- 
pose, the specimens are photographed in 
a large glass tank, furnished with run- 
ning water, weeds, and natural food, so 
as to imitate as closely as possible the 
natural home of the fish. In this case 
the main light comes from in front of 
the tank, instead of from above, as in 
the case of the artificial pond. 

We are accustomed to think that only 
we humans become pallid with fear, or 
agitated with joy. But some experi- 
ments with perch in the artificial pond 
show that when their repose is suddenly 
disturbed by tapping on the glass 
the fish visibly tremble, and the bars 
which are characteristic of this species 
actually disappear for the time being, 
only to re-appear when the disturbance 
is removed and the equanimity of the 
fish is restored. 

Sometimes a pike that is rapidly ad- 
vancing on his prey becomes suspicious 
about the latter’s character. The pur- 
suer will suddenly stop, in an attitude 
of doubt, his back will arch, and he will 
remain suspended as though studying 
the cause of his suspicions. Only when 
he is thoroughly reassured, does he be- 
come rigid, to advance to the final at- 
tack; if his suspicion is not allayed, he 


drops to the bottom of the pond, or swims © = 


off in disappointment. 





Conklin’s Land Yacht Ends Cruise 
Near Chicago 


The great land yacht which was so 
widely heralded as it started recently on 
its trans-continental trip from New York, 
has ended its cruise near Chicago. Ro- 
Jand B. Conklin, the owner of the great 
car, has shipped it on to San Francisco 
by freight, and has taken to the Pull- 
mans, 

The yacht on wheels plunged into 
a ditch only a few miles from New York. 


Other accidents have marred the trip, 
and bad roads were encountered near 
Chicago. Fearing the long stretches of 
rough highway beyond, the trip was 
abandoned. 





Sanitary Blower Takes Place of - 
Hand Towel 
Hand towels are done away with en- 
tirely by a machine that has recently been 
placed on the market for use in barber 
shops and lavatories. An electric motor 
with an encased fan attachment is mount- 
ed upon a pedestal, in the base of which 





The hands are dled by air blown by an elec- 
tric fan 


is a pedal. When the pedal is pushed, 
current flows through the motor to re- 
volve the fan and a rapid circulation of 
air is driven through a funnel, before 
which the hands are placed. The water 
evaporates rapidly from them. The face 
is dried by massaging it with the hands 
in the breeze from the fan. 
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This converted railway car carries motion pictures to every village 


A Motion Picture Theatre in a Railway 
Car. 

If the patent recently granted to a 
Russian inventor residing in Michigan is 
put into. actual use, the traveling pubic 
of the country will receive a great sur- 
prise. Imagine while traveling in a rail- 
way car seeing the curtains lower ax:to- 
matically and a motion picture show com- 
mence on a screen in the front end of 
the car. 

In the design of the car patented by 
Antoni Truchan the flcor is set at an 
angle, so that those in the rear may see 
the screen as well as those in front. The 
windows present an odd appearance from 
the outside of the car, as they are a!so 
set at an angle, running parallel to the 
angie of the floor. 

The operator’s booth is a compartment 
placed just inside the door of the rear 
vestibule, and is set above the floor, so 
that the rays from the lantern wiil clear 
the heads of the audience. 

Passengers enter the car through the 
ordinary rear vestibule, and leave the 
car through a door in front which is set 
lower than the front vestibule entrance, 
in order to save the passengers the labor 
of ascending several stairs. 

The primary purpose of the car is to 
instruct farmers in the use of new farm 
machinery. 


New Method of Applying Iodine to 
Wounds. 


The use of iodine as a disinfectant 
has become general among the armies in 
Eurcpe, and its influence is spreading 
to this country. Many methods are em- 
ployed for applying iodine to wounds, 
one of the most convenient of which has 
recently been placed on the market. A 
number of small sticks, which are con- 
tained in a bottle, have tips like a match, 
which are impregnated with sixty per 
cent. resublimated iodine and forty per 
cent. iodide of potassium. This, when 
dipped in the right amount of water, 
makes a ten per cent. solution which 
should be applied freely to the cut or 
abrasion and left to dry. 





Cantes-Dumont to Be Guest of Aero 
Club. 


Alberto Santos-Dumont, the famous 
Brazilian pioneer in acrial navigation, 
has accepted the invitation of the Aero 
Club of America to come to the United 
States and take charge of a movement 
to develop aeronautics in South and Cen- 
tral America. 





Electricity has been successfully used 
in Trance to ripen cheese. 
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Dutch Army Buys American Warplanes. 


Twenty American fighting aeroplanes 
have just been ordered by the Dutch 
Government, after a series of exhaus- 
tive tests made by several Dutch officers. 
The first order for six Martin warplanes 
was placed late in July, and twenty more 
were recently ordered. In testing these 
machines Lieutenant Ter Poorten -flew 
from Los Angeles to San Diego and back 
to Los Angeles, a distance of two hun- 
dred and twenty-four miles, without a 
stop. After this test, Captain Visscher 
and Lieutenant Ter Poorten flew on a 
seaplane to a height of seven thousand 
and five hundred feet in one hour and 
thirty minutes. A flight was also made 
by the Dutch aviators with a machine 
carrying a useful weight of half a ton. 
These tests were witnessed by Captain 
Cowan, in charge of the Aviation Corps 
at San Diego. 





One Redwood Log Makes a Cozy Czbin 


There is a cabin in Golden Gate Park, 
San Francisco, which is constructed of 
a single log of redwood. It is about 
12 ft. long and rests upon a heavy plat- 
form of timbers which support the 
weight of the hollowed log. A doorway 
about 5 ft. high and 18 in. wide admits 
visitors to the interior, which forms a 
fair-sized room. The appearance of the 
cabin is striking because the front pre- 
sents a cross section of a large redwood 
tree with the bark intact. 

















A cabin made out of a single log 

















The wind saws sea-brought wood 


Using Power of Wind to Saw Fire- 
wood 
An old man who lives in an ark on the 
marshes of San Francisco Bay has 
rigged up a windmill to saw up his drift- 
weod for firewood. The windmill and 
sawing rig are on a structure built on 
the marsh above hizh water mark. 
The “ark” is a floating house that rises 


_and falls with the tide. The windmill is 


stationary and faces the prevailing wind. 
The main drive shaft carries a pulley and 
belt, which drives another pulley and 
crankshaft, which operates the saw by a 
vertical up and down stroke of about 
8 in. The saw is an ordinary buck saw 
set in a sliding frame and connected by 
a rod to the crankshaft. In a fair wind 
this saw will operate at about the same 
speed as an energetic young man, 





German Field Post Handles Heavy 
Tail. 


German soldiers write and receive a 
total of 15,500,000 letters and packages 
daily through the marvellously organized 
German Field Post, a force of 5,400 
clerks, whose sole duty is to see that this 
phase of war comfort is efficient. This 
efficiency is demonstrated in the compari- 
son of the fact that the present force 
handles thirty-five times the mail matter 
which the German Field Post of 1870-71 
required 2,300 clerks to take care of. 
Fourteen thousand field postoffices re- 
ceive and distribute mail at the two 
fronts. Nearly twice as many letters 
are received by the soldiers as are writ- 
ten by them in reply. 
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Stewing Canned Fruit in the Jars 

A set of canning appliances for use in 
an ordinary wash boiler has recently been 
invented by a woman. They make pos- 
sible the cooking of the fruit in the glass 
jars and avoid the work of first stewing 
it in a kettle and then precariously pour- 
jng it into the jars. A heavy wire 
gauze tray, which fits into the bottom of 
the boiler, furnishes a base for the jars 
to rest upon, and 
wire holders keep 
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successful tests in Oregon. A pipe froma 
furnace is packed tightly into a hole bored 
into the stump. The fire is sent through 
the air-tight pipe into the-stump and rap- 
idly ‘eats itself through, enlarging the 
hole as it goes so that the top of the stump 
settles into the cavity and becomes con- 
sumed. When the process is well started 
the furnace is removed, earth banked 
around the pipe section, and the stump 

left to burn while 





the jars from 
touching. The lat- 
ter are made in 
three sizes, for 
two-quart, quart, or 
pint jars. 

The covers are 
laid upon but not 
screwed on, the 
jars while the fruit 
is being cooked, 
and the air is thus 
allowed to escape 
before the jar is 








the worker gees to 
kindle the next 
blaze. 





Our Enormous 
Consumption 
of Tires 


“Our Akron fac- 
tory produces over 
two million auto- 
mobile tires a year. 
Taking 5,000 miles 
as the average life 
of a tire, the total 








tightly sealed. By 
this method no jars 
are broken, fruit 
always “keeps,” 
and home canning is greatly simplified. 





Furnace Makes Stump Burning an 
Easy Task 


A new stump burner which will con- 
sume the green and unseasoned wood of 
fresh stumps, destroy the woody fibre, 


just below the surface of the ground, 
and 


even convert 
the larger roots into 
ashes, has been put to 











A woman’s invention in fruit canning that 
saves time because it is done in the jars 





mileage necessary 
to wear out the 
year’s output would 
be 10,000,000,000,” 
said the head of a great tire company. 
“A car would have to cover 2,500,000,000 
miles to wear them all out, equal to a 
distance 100,000 times around the world, 
or fourteen times from the earth to the 
sun and return. 

“If Adam could have enjoyed the 
luxury of a car, this year’s output would 
have kept him speeding to the present 
day, with a nice lot of spare tires still 
on hand. Our product would last one 
car 6,000 years, running night and day.” 





























A new burner, which consumes the entire stump, including roots and green fiber. The 
blaze is blown into the base of the stump and eats its way through 
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All these efficient first-aid necessities are packed in 
carried. The package is smaller 


Handy First-Aid Package in Compact 
Form 

A first-aid medicine jar has been in- 
vented, which is clean, compact and sani- 
tary. It is nine and a half inches in 
ciameter, six inches hich and weighs 
twelve pounds. Bottles of mecicine, with 
Inbels facing outward, absorbent cotton, 
ointments for burns, and bandages are 
arranved against the wall of the jar so 
that they may be selected at a glance. A 
metal dish in the center holds additional 
articles such as scissors, spoon, and medi- 
cine dropper, besides keeping the bottles 
from sliding out of place. The cover of 
the jar fits down close, keeping the corks 
solidly pressed into the bottles. 


Motcr Truck Carries Ten Auto Bodies 

To move bulky material by motor 
truck is considerably more difficult than 
it appears to the layman. There must be 
sufficient weight on the truck chassis to 
compress the springs to their most ef- 











one glass jar and easily 
than a hat-box. 


fective curve, and this 

is not always possible 

in an ordinary truck. 

In the type of motor 
vehicle shown here the trailer idea is 
adepted with great success. The short 
body of the truck itself carries the heavy 
motor plant, differential, driver, fuel and 
two automobile bodies—a total suffi- 
ciently heavy to assure good springing. 
As it would be unprofitable to transport 
only two bodies at a time, a trailer is 
added which takes care of eight addi- 
tional bodics, ranged in two racks of 
four compartments each. 


This truck has been built by one of 
the new motor truck companies in De- 
troit and is utilized in the transportation 
of automobile bodies from the plant of 
a body maker to manufacturers of auto- 
mobiles. The truck makes five round 


trips a day, aggregating about ninety 
miles, and travels at a fairly high speed 
through the streets of Detroit. 








This trailer carrying eight motor-car bodies makes efficient use of the truck 
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Dish Washing by Electricity 
An automobile dish-washing equip- 
ment driven by electricity has recently 
been placed on the market. The bot- 
tom of the machine constitutes the wa- 


Probing Tires for Tacks 


If every owner of a car would make 
it a rule to examine his tires at the end 
of a run, or during a mid-day stop, punc- 
tures and blowouts would be much rarer 

than they are. A British car 











owner took the trouble to have a 
small “tire pick” made—resem- 
bling in outward appearance a 
shoe button hook, but with a 
sharper point—and after each 
run spent a few minutes in prob- 
ing with this pick every suspi- 
cious-looking cut and small hole 
in the tires. The result was the 
discovery of nearly a hundred 
small tacks, three fairly large 
nails, a dozen thumb tacks, two 
screw bolts, divers pieces of 
glass and jagged bits of sheet 
iron—all in the course of three 
years. He declares that this 
simple precaution lengthened the 
life of his tires immensely and 
freed him from the ever-present 
danger of a blowout to such an 
extent as to make road stops 
unnecessary during the whole 
period of three years. 

Perhaps some automobile tire 
makers would make such a 








Soapy water is forced into the tank by a pump and is 
spread over the dishes by the revolving nozzles 


ter tank which holds.the soap-suds for 
washing the dishes. The water is forced 
into the tank by a pump and is spread, 
under pressure, over the dishes through 
revolving nozzles. Detachable strainer 
pans are suspended above the soapy wa- 
ter and serve to catch all refuse from 
the dishes. The grease floats on the sur- 
face of the water until the rinse water 
is turned on, when it passes through an 
overflow pipe into the sewer pipe. The 
soapy water is therefore kept clear of 
refuse and grease. After the first opera- 
tion hot water is forced over the dishes, 
after which the rinse valve is turned off 
and the dishes allowed to dry from the 
heat. 

The main advantages of the electrical 
dish washer are speed, cleanliness and 
noiseless work. It will wash the dishes 
for a family in three or four minutes, 
and the only contact with human hands 
takes place when the dishes are removed. 


tool and give it away free to pur- 
chasers of tires—just as button 
hooks and shoe horns are given 
free by shoe dealers. 




















After each run a motor-car owner probed 
his tires with a little pick. The picture shows 
what he found 


A plow that digs peanuts and shakes 
them from the vines has been patented 
by a Missouri inventor, and has already 
been put to practical use. 
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To Save Steel Bridges from Locomo- 
tive Gas and Cinders 


The problem of protecting steel bridges 
over railroad tracks against the corro- 
sive action of locomotive gases and the 
sand-blast action of the stack exhaust 
has been a serious and costly puzzle for 
scientists. In some recent structures the 
entire under surface of the bridge is 
coated with cement, but this is a very ex- 
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was still wet, sand was thrown against 
it, so the grains were partially em- 
bedded. After it was thoroughly dry, 
two coats of cement grout, creamy in 
consistency, and mixed in the proportion 
of one part sand to one part of the 
cement, were applied with a brush. 
Directly over the stack of the locomo- 
tive cast-iron plates were attached to the 
floor beams of the bridge, to form an ad- 
ditional protection against. the sand-blast 



































pensive action of 
process. the cinders 
A Buf- thrown 

falo engi- from the 
neer re- stack 

cently de- 

vised a 

novel Dressing 
makeshift Down the 
for this Guns of a 
expensive ° 
process. Battleship 
He coated A big 
the steel battleship 
with a ma- is most of 
terial the time 
whichin Dressing ica the big guns of a modern battleship preparatory either be- 
principle to giving them a coat of paint ing painted 
combines or scraped 
in an inex- prior to 
pensive painting. 
manner It is a long 
the prop- and tedi- 
erties be- ous task to 
longing to prepare 
both paint the big 
and con- guns fora 
crete. new coat 
After the of gray, as 
steel had they have 
been erect- to be re- 
ed, a coat moved 
of red lead from the 
and oil turrets 
was ap- andscraped 
plied, and sand- 
mixed in papered 
the pro- until at the 
portions of comple- 
25 gallons tion of the 
of lead to work the 
each gallon steel has 
of linseed | the sheen 
oil. When Poin and cement coating and iron plates protect the bridge of a piece 
the paint against gases and cinder blast of satin, 
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lance men would have to 
labor for days. Most of 
the dogs utilized in the 
German Army are of the 
shepherd variety, known 
as wolf dogs. The so- 
called Dobbermann 
pinchers, raised at 
Apolda in the Thurin- 
gian forests, have 
proved equally useful. 
Good work is done by 
the dogs of Rottweiler, 
South Germany, and 
Airedale terriers are 








German ‘War Dogs” are efficient hospital aides 


The German War Dog in the Field 
By Johann Gottlieb 
In Charge of War Dogs of theeGerman Army. 


When a war dog is loosed from the 
leash holding him and receives the com- 
mand “Find wounded,” he rushes in the 
direction indicated. He noses around 
through fields, forests and swamps. 
Moved by his instincts of smell and hear- 
ing the war dog rarely misses finding a 
wounded soldier. This is especially true 
when a number of dogs operate together. 

When a war dog has found a fallen 
soldier, he picks up a knapsack, bread- 
pouch, cartridge-box or gun, with which 
to report his discovery. 

Very often the presence of a wounded 
soldier is not discovered until dogs are 
loosed. The visual fac- 





ulty of the dog as a rule 
is not greater than that 
of a man; in fact, the 
very opposite is true. 
However, his sense of 
hearing is very marked, 
and, above all, the sense 
of smell. Even when a 
wind blows most un- 
favorably, the war dog 
knows how to overcome 
the resulting difficulty. 
With the nose on the 
ground, or raised in the 
air, the dog sniffs and 
rapidly examines a re- 
markably extended area. 
In order to accomplish 
the work performed by |&& 















rendering good service. 
The good work done by 
the German war dog in 
the present war is due to the activity in 
years past of the German Society for 
War Dog Training. 





Compressed Air Empties Quarry Cars 

A system of automatic dumping of 
quarry cars handling clay and stone which 
has lessened the cost of equipment and 
has made unloading very cheap has been 
installed in some large Western quarries. 

The type consists of a very low double 
truck flat car, which has a platform 
twenty feet long. At the crusher, a plat- 
form is made under the tracks with 
hinges at one side. The other side is 
supported on the pistons of two strong 
air chambers. When the car arrives at 
the crusher it runs on this platform. A 
catch engages the side of the car to 
hold it securely on the rails and air 
is admitted into the cylinders. 
The pistons are thrust out 
and lift the car to an 
angle of forty-five 
,. degrees. The 
B> load then 
slides off car 
into crusher. 





a dog in an hour, ambu- 


Compressed air dumps both track and car 




















Welding by the 


EXT to the heat of the electric arc, 
the temperature produced in the 
combustion of thermit powder is the 
most intense which has yet been secured 
by artificial means. Strange to say, the 
chemicals which combine to give thermit 
are well known, at least to science, and 
neither of them is especially active by 
itself. Oxide of* iron and powdered 
aluminum are the fundamentals, while 
some secret compounds are added to 
hasten the reaction. 
Although thermit as a factor of de- 


How thermit was used to weld the 


‘ 


struction has come into considerable im- 
portance on account ofits possible use 
in times of war, it is noné’the less im- 
portant. as, an “agent of construction. 
Thermit-jcan be employed in making 
welds quite’ as effectively as the high 
temperature flame. The accompanying 
illistration shows the process of apply- 
ing thermit to weld a broken frame of a 
locomotive. Where the crack appears a 








Thermit Process 


number of large holes are drilled, so that 
when the spaces between the holes are 
chipped out the broken ends of the frame 
are about 114 inches apart. This space 
is to be filled with “thermit steel.” The 
opening is filled with beeswax, and a box 
is erected and filled with sand and fire 
clay. The frame is heated with a gaso- © 
line torch. The crucible to contain the 
thermit is supported above the mold box, 
and the mixture of oxide of iron, :alu- 
minum and secret compounds is placed 
in it in the correct proportions. 


broken frame of a locomotive 


When the broken ends have been heat- 
ed sufficiently by the gasoline flame the 
thermit is ignited at the top of the cru- 
cible by means of magnesium powder, 
and within thirty seconds the mass has 
reached a temperature of 5,400°, which 
is*the fusing point of iron. A trap in 
the bottom of the crucible is opened, and 
the molten steel flows out into the mold 
box, the beeswax is consumed and a 
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an absolutely perfect weld results. 

John Hays Hammond, Jr., the inventor 
of the wirelessly directed torpedo boat, 
has recently perfected an incendiary 
shell to be used in attacks on besieged 
fortresses and cities. During the flight 
of the shell, the thermit powder is 
ignited, and when the destination is 
reached the white hot liquid flows 
out in all directions, burning any ma- 








To sell Rincon | it is now. edxigidered necessary to 


reveal the operative parts 


CH 


terial which fies in its path, a device 
more awful than the “Greek fire” of the 
ancients. 

The terrible results of a thousand 
pounds of thermit dropping on the deck 
of a battleship can hardly be imagined. 
The incandescent fluid would instantly 
eat through the decks and set fire to all 
inflammable objects with which it came 
in contact. There is no doubt that it 
would detsroy a ship, as it would burn 





its way to the bottom, igniting everything 


before it. 

The accompanying view was taken at 
night by no other illumination than that 
given out by the thermit. The camera 
was set and when the metal overflowed 
an exposure of one second was given. 





A Convincing Automobile Demon- 

stration. 

The accompanying view does not 
represent a searching party after the 
victims of an automobile smashup 
but simply illustrates the successful plan 
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of demonstration recently adopted by a 
Los Angeles automobile dealer. 

According to this dealer, the new 
models of automobiles of different 
makes look pretty much alike to the 
man on the street. However, this 
salesman had confidence in the work- 
manship of his line of machines, for 
which reason he sought a method of get- 
ting the “prospects” to “see the works” 
without being obliged to “get out 
and get under.” 

The problem was solved suc- 
cessfully by carefully placing the 
machine on one side, supported 
by suitably shaped blocks, as 
shown in the illustration. This 
simple plan enables the man who 
knows everything worth knowing 
about automobiles to see all that 


is flattered or instructed. 





Cons. of thousands of lead bul- 
lets, beljeved to have been thrown 
into the water by the British in 
1781, liave been sucked into the 
big hydraulic dredge at work in 
the Thames River, New London, 
Conn. Their quantity was so 
great that they were noticed at 
once by the officers on the dredge. 


he wants to see, while the novice. 























(1) Metal bucket deposits fruit gently with- 
out bruising. (2) The smooth curved sides 
of the bucket allow the fruit to slide gently 
into the container 
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The policeman’s patent leather gloves are 


practically luminous at night 


Luminous Gloves for Policemen at 
Night 


Large patent leather gauntlet gloves 
are now a part of the regulation uniform 
of the traffic squad ot the St. Louis 
police force. They were tried out at 
directing traffic by signals at night and 
in dense fog, and were found to be a 
great aid. The gloss surface of the 
gloves reflects the beams of light that 
strike it and they can be clearly seen for 
two blocks at night. In a fog they are 
visible long before the figure of the offi- 
cer can be discerned. —Ww. G. RIEs. 


At least 25 per cent. of the larch tim- 
ber over large areas in eastern Oregon 
has been killed or weakened by mistle- 
toe, and the forest service is taking steps 
to combat the pest. 





Cornetist Summons Congregation 


A novel method of attracting a larger 
congregation was employed by the Cen- 
tral Presbyterian Church, St. Louis, on 
a Sunday evening. Upon a platform 
erected for the purpose half way up 


A cornetist on a church steeple summoned 
the congregation 


the steeple over a hundred feet from 
the ground, a cornetist played appropri- 
ate music for a half hour before the 
evening services started. The event 
caused much comment and the services 
were well attended. —Wu. G. Ries. 





A pocket-size electric fan, weighing, 
complete, two and a half pounds, has 
been perfected. The maximum dimen- 
sion in any direction is 4’, so thal the 
fan can be easily slipped into a hand- 
bag. 





In Schenectady, N. Y., out of 18,000 
houses only 417 are not wired for elec- 
tricity. 














Protection Against Bichloride Tablets 
By A. M. Hughes 





OW to 
pre- 
vent 
people from 
taking the 
deadly bichlo- 
ride of mer- 
cury tablets 
by mistake is 
a problem 
which has 
confronted 
the authori- 
ties of every 
big city in the 
country. 

So many 
instances of 
accidental 
poisoning by 
these tablets 
have come to light since the unfortunate 
death of a banker in Georgia by this 
means that for a while it seemed almost 
like an epidemic. To prevent the taking 
of these deadly little pellets by those who 
do it with suicidal intent is scarcely pos- 
sible, since “Where there’s a will there’s 
a way,” but it is to protect the innocent 
—those who take them believing them to 
be for stomach disorders or headaches 
—that so much effort has been made. 


Not long ago, Health Commissioner 
Ernest J. Lederle of New York City 
asked the co-operation of chemists, drug- 
gists, doctors and interested laymen in 
offering suggestions for the best means 
of putting up these tablets in a form 
that will insure 














Fig. 1—A bottle whose 
sharp edges suggest 
danger 





many of the 
ideas offered 
were amus- 
ing, few of 
them were 
practical and 
some were ac- 
tually ludi- 
crous. Prob- 
ably two- 
thirds of 
these sugges- 
tions had to 
do with the 
form of the 
bottle in 


which the — 
tablets were Fig. 2—This bottle feels as 
put up. unpleasant as poison 


Several score simply suggested “odd 
shaped bottles,” and some of these shapes 
were odd, indeed. One of these sug- 
gestions was for a bottle tapering to a 
sharp edge at each side, as shown in Fig. 
1, the claim being that the unusual form 
would warn any person that the con- 
tents were dangerous. Another advised 
using a sort of overgrown vial, a bottle 
slightly tapering from base to neck, 
about a foot long and not much larger 
in circumference than the tablets, shown 
in Fig. 4. “Put the tablets up in such a 
bottle, each wrapped in paper, and no 
one would make a mistake,” was the ad- 
vice with this suggestion. Something of 
this nature was tried in Germany last 
year, but it did not work very well; three 
children being fatally poisoned thinking 
the contents was 

















against accident, in 
other words, in 
some form where- 
by they cannot well 
be taken through 
mistake for some 
other medicine in 
tablet form. 


The responses to 











candy. Besides, it 
is too long and 
clumsy a bottle for 
physicians to carry 
in medicine cases. 
Another genius 
suggested making 
these tablets with 
holes through them 














this request were 


as shown in detail 








encouraging, nu- 
merically, but 


Fig. 3—The inventor of. these rubber-cov- 
ered tablets swallowed two to demonstrate 
his faith in his invention 
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in Fig. 7, and then 
stringing them like 
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beads on a gut or su- 
ture. It is doubtful 
etl if anyone would mis- 
all take them in this 
form, yet some child, 
thinking them beads, 
might get hold of a 
string and put them in 
/\ his or her mouth. 
Y) One of the queer- 
est shaped bottles is 
yi shown in Fig. 2, a bot- 
tle one could not 
/ “grasp firmly and feel 
Hy no pain,” as with the 
i} nettle, although it is 
designed much like a 
i) nettle, being covered 
i} with sharp spikes over 

















/ its entire surface ex- 

/, pac the hg el 
even the cotk being a 
Tl three-horned affair. 

One inventor de- 

a a vised a plan whereby 
rit. ~ pial 4 he was able to demon- 

strate the safety of 
his device by taking some of the tablets 
without the least harm. This was done 
by covering them with a thin rubber 
jacket. In Fig. 3 the ordinary tablet is 
shown at the left. The rubber covering 
is in two parts, as shown. The tablet 
is inserted in one-half of the rubber 
jacket as indicated, the other half 
stretched over it. 

“If anyone should take one of these 
rubber covered tablets by mistake, think- 
ing it a headache tablet,” the inventor 
urged, “it would not harm him. The 
rubber jacket would keep the juices of 
the stomach away from it, and it would 
be thrown off without the least danger, 
see?” and at the word “see” he calmly 
swallowed a couple of |; 
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et;, whereas if he 
takes it by mistake it 
will not harm him. . 

One of the simplest 
suggestions, yet not 
so very bad after all, 
is shown in Fig. 6. 
This consisted of sim- 
ply making each tablet Fig. 6—No one 
with a sharp pin would swallow the 
through the center. wor 
“No one would swal- 
low that tablet by ac- 
cident,” declared the 
man who suggested 
it, and he was doubt- 
less right. 

An ingenious but 
somewhat costly 
scheme, considering 
the present market 
price of radium, was 
to blow in the bottle 
the word “Porson” 
pr ger this word 
of hollow letters in & 
which was placed a Fis. 7  tpblets 
solution or composi- like beads 
tion containing radium. 

“It would always glow and the word 
would stand out in the dark as a warn- 
ing, like a lighthouse,” declared the in- 
ventor. “When the bottle gets empty 
take it back and exchange it for a full 
bottle, paying only for the tablets this 
time. The glow will last forever!” 

Other suggestions included a sort of 
slot machine where specially prepared 
discs of metal were provided and no one 
could remove a tablet without inserting 
one of these discs. It was designed to 
be put up beside the medicine chest. 

Senator Ashurst introduced a bill in 
Congress requiring that bichloride of 



































them. When it was learned 
the tablets inside were the 
deadly bichloride of mer- 
cury he was carefully 
watched, and there was 
much consternation. But 
he was right; no harm 
came of it. The idea is 
that if one wants a tablet of 
this poison for any legiti- 








mercury and other deadly 
tablets be put up in some 
standard color, a_ bright 
green, for instance. But 
even this would not pre- 
vent a person from mistak- 
ing them in the dark. 
Scores of people have lost 
their lives by going to the 
medicine closet at night 
without a light and swal- 








mate use, all he need do is 
to peel off the rubber jack- 


Fis. So~These rediem le ‘Owing bichloride of mer- 
ters would be expensive cury by mistake. 
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Childhood Toy Warns Motorists of 
Tire Troubles 


The small boy’s clicking “cricket” has 
been recently set to serious work as a 
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watchman for deflated automobile tires. 
A small frame holds the tongue of the 
instrument close to the side of the tire 
and as long as the tire is properly inflated 
it does not bend the “cricket” or cause 
it to snap. When the air pressure be- 
comes low and the tires bulge under the 
weight of the car, this bulge bends the 
tongue enough to make it click. The 
series of loud clicks are sure to warn 
the motorist. 
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When water rises above safety level, float 
closes contact of alarm bell. On right, dia- 
gram of connections 


Bell Rings When Bilge Water Rises 


A warning bell which will ring when 
the bilgewater in a motor boat rises 
above a safe height may prevent sinking. 
iThe construction of such an alarm ap- 
paratus is simple. It consists of a float 
provided with a means of electrical con- 
tact which will be closed when the water 
rises to the danger level, a set of dry 
cells, and an electric bell —J. F. Maurer. 





Sparking Indicator Shows 
Ignition Troubles 

A portable testing instrument which 
detects any trouble in the wiring, spark 
plugs, insulation or other electrical 
equipment of a motor has been patented 
recently by a California experimenter. 
The illustration shows a_ six-cylinder 
unit applied to a four-cylinder motor. 
The current runs through a spark plug 
in a high-pressure air chamber, and if 
the spark diminishes as the pressure is 
increased, it discloses that the ignition 
system needs repairing. 


= 
to 





This portable tester shows defects in the igni- 
tion system of automobile motor 


Electricity Direct From Coal 

A patent has recently been granted a 
German inventor for an application of 
the familiar thermo-pile principle to the 
production of electric current in consid- 
erable quantities without the interven- 
tion of boiler, engine or dynamo. While 
the principle of the device is similar to 
that of the old-time thermopiles, the 
present arrangement utilizes a furnace 
fitted with suitable couples made of heat 
resisting materials. 


A Sick-Room Suggestion 
The ticking of a clock in a sick-room 
may become a source of annoyance to 
the patient. A silencer for the sound 
can be made by wrapping a damp, woolen 
cloth around the clock. —V. J. DuNN. 


Removes Glue From Bench Tops 

Glue which forms thickly upon the 
tops of cabinet makers’ benches can be 
removed by coating with a thick layer of 
wet sawdust. The sawdust should be 
allowed to remain for ten or twelve 
hours. - When it is removed, the glue will 
come off with it. —J. F. Maurer. 
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Flat Iron the Most Popular of Electric 
Devices 


The electric flatiron is the most widely 
used of the multitude of electrical de- 
vices which have been offered for home 
use, according to statistics recently com- 
piled by the Society for Electrical De- 
velopment. A tabulation of the number 
of the more popular of the devices ac- 
tually in use at the present time is as 
follows: 





NG. co ennauwae eas 3,025,995 
ESR ne ae a 1,629,414 
Vacuum cleaners........... 469,282 
STE SOOT IT SOT 411,645 
Be MR isc eiasie chase 234,883 
Washing machines.......... 212,082 
er eee 114,267 
ee 106,278 
cad cuane rn. cnene 76,925 
I MB. os 6. ise sce sens 67,107 
BN in 65. 55 aienene 29,316 
Ironing machines........... 28,000 
BS act sled canine atinacanens 14,140 
BS ib nukvnwrnnnnnne 6,397 
iia ee ita 3,190 
ee 261 

6,429,182 


As nearly 2,000,000 devices which are 
not listed here are in daily use, the total 
is more than 8,000,000 appliances. 


Half-Billion Gallons of Water to 
Remove Sand 


In order to remove the sand which had 
been accumulating for 40 years in the 
water mains of Milwaukee, Wis., more 
than 52,000,000 gallons of city water 
were used during a period of several 
months. A special crew, under the 
superintendent of the water mains divi- 
sion, flushed the mains at 577 different 
points, and, in addition, more flushing 
than usual was done by the hydrant in- 
spectors and mains-repair crew. Much 
trouble was experienced at first because 
sand clogged many meters, and many 
complaints were made because the water 
in the house-taps became very dirty, be- 
cause of the continual agitation of the 
water in the mains. Asa result, most of 
the flushing was done at night. 
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Lamp Shade and Cord Adjuster 


A useful shade 
adjuster can be 
made from two 
clamps and a piece 
of string. The 
clamps are tied to 
the ends of the 
string. By fasten- 
ing one of the 
clamps to the edge 
of the shade, and 
the other to vary- 
ing points on the 
cord, the illumina- 
tion can be directed at any angle. The 
same device can be used to adjust the 
length of the cord, as shown in the il- 
lustration—J. LIEBMAN. 





Locking Hammer Head in Place 





An ordinary 
fence staple will 
hold a hammer 
head securely in 
place. Asmall 
hole should be 
bored in the end 
of the handle 
which protrudes 
through the head. 
A metal or wood- 
en plug should be 
driven in and then a fence staple “strad- 
dling” it. As it is driven the staple 
spreads outward and swells the handle. 
—Jacos Brass. 














To save electricity in hotels there has 
been invented a door lock that shuts off 


the lights when it is locked from the out- 
side. 


Soap Grinder that Handles Cakes of 
Any Size 


A soap-grinding device for public 
washstands, which has the advantage of 
being able to use any sized pieces of 
soap, has been invented by a New York 
man. Heretofore soap used for these 
machines had to be of a special size. 
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Device to Uncap Water Bottle Upside kind of cooking and to attend to other 


Down 


When the spring-water bottle is re- 
versed and placed in the container, a 
soft foil cap prevents the water from 
pouring out. After it is placed firmly in 
the container, a spike punctures the cap, 
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The spike 
punctures 
the cap of 
the water 
bottle 








and the water is allowed to run freely 
into the vessel. With this device it is 
not necessary for the attendant to put 
his hand over the neck of the bottle when 
inverting it and the water is always clean. 


Indicator for Gas Range 


A simple but useful device for the 
housewife is an indicator to show just 
how high the gas flame in the range is 
burning. It consists of a piece of sheet 
metal fitted and fastened with stove bolts 
and clips around the feed pipe. A point- 
er attached to the valve handle travels 
over the evenly graduated segments 
painted on the sheet metal. Moving the 
valve from 0 to 1, allows the gas to burn 
with the smallest possible flame ; opening 
the valve to 4 gradually increases the 
flame to its greatest intensity. By this 
means, the housewife is enabled to set 
the gas jet to any size required by any 


matters without fear of burning or 
scorching it. —W. A. LIGHTHEART. 


Buy Heat—Not Coal 


Almost without exception the value of 
a coal is directly proportional to the 
quantity of heat which it contains. Yet 
occasional installations are known where 
the type of boiler, the setting, draft, grate 
area, and other factors, may demand 
certain physical conditions in the fuel 
that may take precedence even over the 
actual heat content. But these cases are 
the exception rather than the rule. — It 
becomes of prime importance, therefore, 
to have an accurate knowledge of the 
heat possibilities of a given coal, and, 
indeed, this is made the principal ele- 
ment in contracting and determining the 
settlement price for coals marketed on 
the heat-unit basis. 


California’s Mineral Wealth 


In 1914 there were 658 mine proper- 
ties reporting production in the State of 
California, of which 318 were deep 
mines and 240 placers. The producing 
deep mines may be classified by metal 
product as follows: Gold, 277; copper, 
19; silver, 7; silver-lead, 6, and lead, 9. 


- Of the placer mines, 105 were hydraulic, 


60 dredges, 70 drift, and 105 sluicing or 
surface placer mines. 
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A dial attached to the valve handle of the gas 
range regulates the size of the flame 


A patent has been granted for um- 
brellas that can be made in the forms of 
leaves and flowers, the inventor believ- 
ing that they have advantages over the 
round shape. 
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What’s New in Patents 


Bottle With Dropper Attached 


HE mouth of 
this bottle is 
made by breaking 
off a short section 
of the glass neck, 
w hich has been 
weakened for the 
purpose. When it 
is desired to use a 
few drops of the 
liquid the operator tilts the bottle and 
pulls the solid glass'rod out a few inches, 
permitting a little air to enter the inte- 
rior. Upon being pushed back again, the 
rod compresses the air inside the con- 
tainer and forces a few drops from the 
bottle. The amount of the liquid which 
is released depends upon the distance that 
the rod is pushed back. When not in 
use a rubber cap acts as a stopper. 





‘*Safety’’ Poison Bottle. 


HEstopperof 
this bottle 
is placed in the 
side instead of 
the top, making it 
easy io distin- 
guish the bottle 
by touch alone. 
The top of the 
neck, when the 
stopper is removed from the side, is open, 
and is of triangular shape, allowing the 
liquid to be poured easily, and with no 
danger of spilling. 





























Protecting Shoe Laces from Blacking 


HIS device 
consists of a 

metal guard plate 
with a clip to fit 
about the ankle 
and a hook to en- 
gage the lower 
strand of the shce 
lace. Held secure- 
ly over the tongue 
and lace of the shoe, this device serves 
to prevent the blacking from entering 


and clogging the eyelets through which 
the lace passes. 

















New Kind of Nut Lock 


NUT-LOCK 

provided 
with super - im- 
posed pairs of 
wings extending 
from the edges of 
the plate is inter- 
posed between 
the nuts. When 
the nuts are in 
position, the wings are bent in such a 
position that the corners of the nuts are 
engaged, and the nuts are held securely 
in position. 























Trouble Lamps in Chauffeur’s Caps 


HIS trouble 

' lamp is a 
completelight and 
battery installa- 
tion affixed to an 
autoist’s vizored 
cap for use in 
locating engine 
troubles. There is 
" a flap on the cap 
which completely protects the light when 
not in use. A pocket in the band of the 
hat contains two batteries, one on each 
side. By carrying the lamp on this hat 
the wearer is able to work with both 














hands, and the light is always thrown: 


directly on his work. 


Tape Measure With Markers 


HIS tape 
7 measure, for 
\)} use by dressmak- 
ers and designers, 
draughtsmen, pat- 
tern makers, and 
others, is made 
of a soft and 
flexible material, 
such as cloth, 
canvas or flexible metal. At regular in- 
tervals, such as on the half-inch spaces 
on the rule, a cross is cut in the tape, 
reinforced with metal. At the inch 
marks, a reinforced circle is marked. The 
tape is useful in that the user may mark 
through the tape upon the cloth with 
chalk or a pencil at any desired interval. 
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Air Pad to Protect Watch 


N elastic 

cushion 
is made to cover 
the back of the 
watch. The in- 
side of this cush- 
ion is made of 
numerous air cells 
with continuous 
walls adapted to 
being closed | by the back of the watch. 
The combination of the elasticity of the 
material and the resiliency of the air cells 
tends to minimize any shock received by 
the watch. 





Guide for Unruled Paper 


WRITING 

padisclipped 
to a board which 
has a series of 
guides or notches 
running down 
each side. An 
elastic band runs 
across the pad, 
parallel with the top and is used as 
a guide in keeping the lines of writing 
siraight. As the writing extends down 
the page, the band is moved down notch 
by notch, forming a convenient guide 
line. 

















Extra Handle for Shovel 


N auxiliary lift- 
ing handle is 
‘|clamped part way 
down the handle of 
a shovel. The han- 
dle is fastened by 
means of duplicate 
metallic straps, made 
firm by draw bolts. 
The handle is pivot- 
ed to provide a rear- 
ward swinging 

















movement, and a stop is placed in the 
pivot to prevent forward movement. 
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Wire Carries Milk Bottles 


PON a heavy 

steel wire 

with a handle at- 
tached, wire jaws 
are hung to en- 
gage and hold 
the necks of bot- 
tles. The jaws 

| are made by 
means of two heavy wires, one of which 
is attached to the carrier handle, and bent 
to receive another spring wire and to 
combine with it in forming a jaw to hold 
the bottle. The end of the spring wire is 
bent to form a hook, and when the neck 
of the bottle has been engaged, the hook 
is turned to catch and hold one of the 
uprights extending to the carrier handle. 





Ge, 

















Ticket Clip for Milk Bottle 


SPLIT spring 

band_= sur- 
rounds the neck of 
the milk _ bhottle. 
Riveted to _ this, 
and surrounding a 
portion of it is a 
mj metal strip. The 
iy two ends of this 
ii strip are bent 
iii downwards and 
Mi’ upwards, and after 
being riveted to- 
gether, a short dis- 
tance from their ends, form a clip inside 
of which a ticket may be held. 





Antiskid Brake for Automobile 


HIS device 

has a shoe 
to be placed un- 
der the rear wheel 
of an automobile 
to act as a brake 
and an anti-skid 
The shoe is oper- 
ated by means of 
a pneumatic piston bolted to the frame. 
The releasing mechanism is a pedal on 
the floor of the driving compartment, 
which, when pressed, releases the hook 

















- which holds the piston rod. 
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Form to Shape Neckbands 
2 HIS device 


consists of a 
brass band, semi- 


circular in shape, 















Bub hits2 << to hoid the neck- 
Sar band of a shirt 


— in shape while it 
— is being ironed. 
ee The two ends are 
provided with 
lugs connected by adjusting screws, so 
that the circumference of the device may 
be increased or decreased according to 
the size of the neckband which it is in- 
tended to shape. The opening at the 
ends and the adjusting screw are pro- 
tected by a plate to complete the smooth 
circumference of the band. ® 











Saves Cutting Fingers 
GUARD 
plate for 
holding pencils 
while they are 
sharpened con- 
sists of a metal 
plate having a 











groove for hold- 
ing the pencil, 
and lateral flanges 
at the lower end 
for limiting the movement of the pencil. 
The pencil is held in the groove and, 
being fixed firmly, permits of more uni- 


form sharpening. 
Improved Suitcase 


a HIS device 


Cer consists of 
- 














|| an extensible suit- 
Mil] case with a 
i hinged bottom 
m) | and side, so that 
7 | it may be laid out 
flat and clothes 
may be placed in 
the suitcase with- 
out danger of wrinkling. A heavy cross- 
piece of wire is hinged to each end of 
the hinged side, so that when the suit- 
case is closed, the material placed on the 
side will remain firmly in place. 


» | 
<p | 















longitudinal © 


Substitute for Hat Pins 


EWED to the 
inside of the 
hat crown is a cir- 
cular casing made 
of some flexible 
fabric. In one end 
is sewed a strip 
of some relatively 
stiff material,such 
as buckram, which slides into the other 
end of the casing. Running completely 
around the casing is an elastic cord, of 
greater length than the casing. When this 
cord is pulled tight, the strip, or tongue 
of buckram, slides further into the slot 
and compresses the diameter of the hat- 
band. When the correct size of the hat 
is found the elastic cord is tied. By the 
use of this device the hat may be secured 
to the head without hat pins. 

















Improved Stove Top 
HE top-plate 
section of a 
range is fitted 
with a pivot and 
a lifting arm so 
that by a turn of 
the lifting arm 
the top-plate section is lifted into a verti- 
cal position above the top of the range. 
By means of this device the fire may be 
attended to more quickly and easily than 
with the old method of removing the tops 
with a stove-lifter. 

















Shoe Polishing Device 
WO heavy 


wires are pro- 
4 jected to run paral- 
‘Ym lel to and about a 
@ half an inch froma 
f wooden base. 
@ These wires are to 
act as guides for a 
polishing rag which 
is passed under 
them and brought 
over the shoe 
which is to be polished. An inverted 
U-shaped wire is placed at the front of 
the device to prevent the shoe from slip- 
ping from the board. 
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Cart That Prevents Cracking of Fire 
Hose 

To keep a rubber fire hose from crack- 

ing and deteriorating when rolled up and 

out of use is the object of the new hose- 

cart recently designed. The hose is 






This fire hose is kept inflated with air 


wound up on a hollow drum which con- 
tains a chamber of compressed air. From 
this chamber the air passes into the hose 
through a valve connection, inflating the 
entire length of the hose. In this way 
the possibility of injury that might result 
from the flattening of the hose for long 
periods is eliminated. 


Touring Car Changed Into Truck by 
Throwing Lever 

The pulling of a lever in a touring 
car recently designed instantly converts 
the car into a serviceable auto-truck. 
There is 
none of the 
hard labor 
attached to 
the change 
of bodies §& 
that has 
been so 
prevalent in 
the past 
since the 
four - cylin- 
der motor 











that runs’ The car motor quickly con- 
the car fur- verts this touring car into a 
nishes the truck 


motive power for the change of bodies. 
The design has been patented. 

A chain drive, which is connected to 
the motor by a pinion gear, engages a 
set of gears which close up the front 
seat of the touring body and drop it 
out of the way. The rear seat moves 
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up on an arm and takes the place of 
the front seat. The extensible body, 
which is folded under the tonneau 
body, is elongated and forms a long 
and commodious service body. 


Does Gold Grow? 


Some reasons for answering this ques- 
tion in the affirmative are given by a 
distinguished scientist. It has been found 
that gold nuggets under favorable condi- 
tions actually increase in size. Gold is 
known to have grown on mine 
timbers which have long been im- 
mersed in mine water. In the 
California State Mining Bureau 
Museum there is a specimen of 
a piece of jointed cap and post taken 
from the Comstock lode, where it had 
been under water for years. Gold had 
formed in the joints and pores of the 
wood. Gold is constantly being formed 
in rocks and veins and placers. Just 
what it is that the baby gold formation 
feeds on is not known; if it were, a new 
and wonderfully lucrative industry 
might be born. 

As in the case of the animal or vege- 
table, existing gold has existed in some 
other state before assuming its present 
form. Waters which seep the earth’s 
crust are said to contain substance from 
which gold is formed. Like animals and 
plants, gold must have water in order to 
thrive. The gold in the water is deposit- 
ed when it meets with the proper precip- 
itant—an 
earth cur- 
rent of elec- 
tricity, some 
vegeta- 
ble growth 
or some 
chemical in 
the rocks. 
It has been 
claimed that the nuggets found 
in placers are formed from the waters 
that percolate through the gravels and 
not from decomposed quartz, as general- 
ly supposed. Those who so contend cite 
the fact that, in the center of nuggets a 
small grain of iron sand can often be 
found. This was the nucleus which the 
earth current of electricity created or de- 
posited gold from the substance in the 
waters, just as it is deposited in electro- 
plating. 


























The Home Craftsman 























The combined bench and freezer holder adds 


much to the comfort of ice-cream making 


Steadying the Ice Cream Freezer 


Much of the pleasure of making ice- 
cream at home is marred by the frequent 
difficulty in keeping the freezer steady 
while the crank is being turned, especially 
when the cream is just about to thicken. 
The device shown in the illustration over- 
comes this drawback by providing the 
freezer with a firm support. A piece of 
2” planking, 14” wide by 3’ long is pro- 
vided at one end with a back for the 
operator, while a hole slightly larger in 
diameter than the freezer, is cut in 
the other end. A shelf for supporting 
the freezer is built below the opening. 
The freezer stands in the opening resting 
on this shelf, and four wooden wedges 
securely hold it in place. In this way a 
steady hold is maintained on the freezer 
until the ice cream has hardened. 

—Cuares A. ALLEN. 


To Prevent Soiling of Freshly 
Varnished Wood Work 


The soiling or scratching of freshly 
varnished wood parts, such as posts, 
newels or railings, may be easily avoided 
by the use of a frame constructed ac- 
cording to the illustration. The work 
is held by the pointed centers, the lower 
set of which are small, steel pins or nails 
driven in from the under side of the 
frame. The upper centers consist of 
common stove bolts ground to a point 
and fitted with nuts and springs. By in- 
serting the freshly painted or varnished 
wood work into this frame, a sufficiently 
firm grip is exerted by means of the two 
centers to prevent the work from falling 
out while drying, and to enable its trans- 
portation. —JoHN LEAFSTROM. 


























: 


Freshly varnished woodwork can be held 
securely and safely in this frame while it is 
drying 








Tightening Seats of Cane Chairs 


The seats of cane-bottom chairs which 
have sagged can be tightened by washing 
them thoroughly. When they are dry 
they will be tight, and if carefully done, 
varnish will be unhurt. 

—R. D. SouTHeErn. 
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How to Make a Pool 
By J. H. 


ANY houses, even in cities, have a 

room large enough for a small bil- 
liard table. Where it is not possible to 
give up one room exclusively to this 
purpose, a table made to lift on to an 
ordinary dining room table, and when 
not used placed on edge against the wall, 
will be found very satisfactory. Such 
a table was made some years ago by the 
writer, and is still in use. 

The cost of this particular table, which 
measures 3’ x 6’, was something under 
twenty dollars, including the accessories 
—cues, balls, etc. This may be taken as 
an average cost for a small table, al- 
though it may be increased according to 
the taste of the maker. The plans given 
herewith are for a table of this size, 
which can be used in a room measuring 
11’ x 14’; if a larger room is available, 
the plans can easily be modified to suit 
the greater dimensions. There must be 
at least four feet of clear space all around 
the table. Also, the table is made twice 
as long as it is wide, so that the room 
which is to be used should be carefully 
measured before beginning. 

Of course, no material will ever take 
the place of slate for the bed, but this 
is expensive and very heavy. For a 
small table, a very satisfactory bed can 
be made of well-braced, kiln-dried lum- 
ber. 

In the first place, it will be necessary 
to have a 6’ straight-edge to test the 
work as it proceeds. Lay two 114” x 4” 
pine boards, 6’ long, dressed on both 
sides, together on a flat surface. Try 
them with the straight-edge, and if the 
faces do not make a straight line all the 
way down, they should either be planed 
up or discarded for more perfect ones. 
The builder should then try them again 
by placing the upper faces together; if, 
after reversing one the light is practically 
excluded, in both tests, the work may 
proceed. A sufficient number of pieces of 
4” kiln-dried lumber should be matched 
and dressed on both sides, and after lay- 
ing each piece on the 6’ boards to see 
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Table for the Home 
Blakeley 


that it lies straight and even, without 
twist or warp, they should be nailed 
down, as shown in Fig. 1, using two nails 
at each end. On the under side of the 
6’ boards, at a distance of 12” from each 
end, a 1” hole should then be drilled half 
an inch deep, into which a half-inch nut 
is placed. This nut is to receive the 
leveling screws, and should be fixed in 
place by filling the spaces between the 
edges of the nut and the board with saw- 
dust, into which glue is run. 


If a pocket table is to be made, the 
screws, Fig. 1, should be set at such a 
distance from the corner as not to inter- 
fere with the cutting of the wood for the 
pocket ; if the table is to be for the carom 
game only, this is not necessary. When 
the cross pieces are nailed down and the 
whole bed squared up, the surface should 
be tested with the straight-edge. If each 
board has been carefully selected, there 
will be no need to use the plane, but it 
should be smoothed over with a new, 
sharp 12” second cut file, followed 
by medium sandpaper folded around a 
length of 2” x 4”. It will be found that 
any spaces due to the inequalities of the 
edges of the cross pieces will now be 
filled with dust ; glue should be run along 
these cracks, and when this is dry and 
hard, the surface should be smoothed 
over again as before. 


In the case of a pocket table, the cor- 
ners should be cut as shown in Fig. 2. 
Some small tables have only four pock- 
ets, but for tables 2’ x 6’, and larger, six 
pockets will be found more satisfactory, 


The size of the pockets is a matter of 
preference; in the table referred to they 
have been made 34” across, with 
2 1/16” balls, which allows plenty of 
room. If they are larger, scoring be- 


comes too easy and there is less oppor- 
tunity for the development of skill. In 
Fig. 2 the outer line indicates the semi- 
circle which must be cut out with a key- 
hole or scroll saw. 
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A pool table which can 


The rails for the 3’ x 6’ table should 
be of 214” x 4” material. In order that 
they will stand a little hard usage and 
keep their appearance, they should be of 
some kind of hard wood—Norway pine, 
for instance. The greater weight of the 
hard wood also makes the finished table 
sufficiently heavy to bring it down evenly 
at all corners upon the leveling screws. 
The reasons for the dimensions of the 
rail will be seen by referring to Fig. 3, 
which also shows the arrangement of the 
rubber cushion. This may be bought in 
the regular form, but the 34” square 
strip of rubber has proved very satisfac- 
tory and is very much cheaper. It must, 
however, be of first quality elastic rub- 
ber and have a perfectly true edge. The 
mechanical rubber, which is sold for 
packing valves, is supported in place by 


be made for twenty dollars 


two triangles of wood running the entire 
length of the rail. These strips of wood 
may be held together by light brads until 
the cushion is screwed on the rail, as 
shown. Before this is done the edge of 
the cushion cloth should be glued on the 
back of the larger triangle. These tri- 
angles do not quite reach down to the bed 
of the table. This is to allow a small 
space for the. heads of the tacks used to 
fasten down the bed cloth. The length 
and shape of the rails are shown in Fig. 
4, which is a plan of the finished table. 

Referring again to Fig. 3, the upper 
and outer faces of the rails should now 
be finished and varnished, and the holes 
for the screws drilled. When they are 
dry, the cushion, with its strip of cloth, 
should be screwed to the inside of the 
rail, care being taken that the top edge is 
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flush with the upper face of the rail the 
entire length. The ends of the rubber 
should be cut to an angle of 45°, and 
the cloth drawn tightly down, the lower 
edge being glued below the screws, and 
the end, after folding the upper part 
down, on the end of the rail. 

The question of the quality of bed 
cloth is very important, as a poor cloth 
will spoil the most carefully made table. 
There is nothing better than “Simonis” 
cioth. This comes in two-yard widths, 
so that one yard, costing from $4.50 to 
$7.00, according to the quality, will just 
cover the table. If for any reason it has 
not been possible to make the surface of 
the bed free from depressions, it will help 
matters to first spread a sheet of table 
oilcloth over it, stretching tight and tack- 
ing down at the edges to give a smooth 
surface. 

The bed cloth should be tacked down 
at the four corners, on each side of the 
pocket holes. Billiard cloth stretches con- 
siderably, and judgment must be used in 
handling it. It should be tacked down 
at the edges, a tack being driven at inter- 
vals of from 2” to 244”. The drawing 
of the cloth smoothly over the rounded 
edge of the pockets will call for a lit- 
tle care and ingenuity, but the elastic- 
ity of the cloth makes it comparatively 
easy. The overlapping cloth should be 
trimmed and the rails placed in their cor- 
rect position, where they must be held 
temporarily by strips underneath while 
the holes in the edges of the bed and 
the piece below are marked. The screws 
used here should be 6” long for the bed, 
and 5” for the lower piece, and 4” 
in diameter. Some 5/32” holes should 
be drilled in the bed and lower piece, 
care being taken that the upper holes 
come near the middle of one of the cross 
pieces of the four side rails. The cor- 
rect position of these holes is important, 
because if the cushion is too low the 
balls will be continually jumping off the 
table. If, on the other hand, it is too 
high, they will not rebound as_ they 
should. The correct position lengthwise 
must also be found, for an inaccuracy in 
this respect will cause the pockets to be 
of unequal width. The screws should 
be very tight, so that the rail will present 
a solid backing for the action of the 
cushion. Two screws lower and two up- 
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per will be enough for each rail at about 
one-quarter length from each end. 
Having the rails in place, all that re. 
mains is the making of the pockets, 
Pocket irons can, of course, be bought at 
the supply houses, but for the man who 
likes to do things himself it is an easy 
matter to make these, as shown in Figs, 
5 and 6, from Y%” brass rod. That part 
between the ends of the rails should 
be covered with black or brown leather, 
to which is attached the crochet work 
pocket. When the half-inch leveling 
screws are in place the table is complete. 
When the table is not in use, and js 
placed against a wall, it should be kept 
at a sufficient distance from the wall to 
allow the warm air to circulate round 
it, although this precaution is scarcely 
necessary in the case of an inside wall, 


Self-adjusting Sandpaper Block 


A sandpapering block that automati- 
cally adjusts itself to both convex and 
concave surfaces of any radius is some- 
thing of a novelty. Such a block is, how- 
ever, very easily constructed by using 
a piece of rubber packing for the face 
and gluing to the back or fabric side 
wedge-shaped strips of hard wood of the 
general dimensions shown in the draw- 
ing. These strips should be about 1/32” 
apart where they fasten to the rubber, so 
that the face will bend easily. 

The sandpaper is folded over the block 
in the usual way and with very slight 
pressure the face will conform to the 
surface to which it is applied. 

—H. A. ScHRE!BEr. 


An Electrical Cement 


A good cement for use in fastening 
brass work to glass in static machines 
and the like is made as follows: 

Mix one ounce of beeswax and five 
ounces of resin together at a temperature 
just above that of boiling water and 
gradually mix in one ounce of powdered 
red ochre. Stir thoroughly till the mix- 
ture is cold to prevent the ochre from 
settling. Be sure the ochre is very dry 
before mixing in—W. S. ZEHRUNG. 
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Home Made Taps 
A SET of taps can be easily made at 


home with no more complicated 
apparatus than a vise, a triangular file, 
and the machine screws of the sizes 
wanted for the taps. The heads of the 
screws should first be filed off in the vise, 
where the thread- 
ing can be protect- 
(TTT O ed by means of two 
a @ Pieces of wood 
placed between the 
€ jaws of the vise. 
Four ridges run- 
ning the length of the screw should then 
be made at angles of 90 degrees from 
each other. The ridges should be a lit- 
tle wider at the end than at the top. Both 
the blank end and the screw end of the 
tap should be chamfered off. The taps 
must then be tempered by heating them 
to a dull, red heat and dipping the screw 
ends quickly in oil or water. When the 
color has changed from straw to dark 
blue, plunge the whole thread into oil or 
water until cool. The taps are then to 
be dried with a soft cloth. 
—Wws. E. FINKERNAGEL. 


Pole-Changing Switch of Attractive 
Design 


In the accompanying illustration is 
shown a pole-changing switch of attract- 
ive design, which may be operated by 
a simple sliding movement. It has only 
four binding posts instead of the usual 
six. Furthermore, the spring contacts it 
employs will never weaken, as there is 
no bending in their operation. The switch 
can be adjusted to send current in either 
direction or cut off the current entirely 
when it is placed at “off.” 

The positive and negative markings 
on the aluminum cover of this pole- 
changing switch indicate the direction in 
which the current is flowing from the 
binding posts on the opposite side from 
that at which the battery is connected. 

The lower portion of the switch shows 
an interior view looking directly down, 
after the top has been removed. B is 
the sliding member, while X are the 
binding posts. Y represents the spring 
contacts. The lines 4A, B and C show 
how the wiring connects the metal parts 
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of the sliding 
members of the 
switch. 
Inasmuch as 
the drawings 
are practically 
self-explanatory 
and the readers 
may desire to al- 
ter the design, 
no construction- 
al details are } 
given. It is in- | 
tended here only 
to disclose the 
simple method 
of wiring and 
present an _ at- 


tractive switch. H b ’ 

ut C tan ow brass wire may 
J. G. prevent a rubber tube 

HOLM. from buckling 


How to Remove Kinks From Rubber 
Hose 


In order to avoid the very annoying 
kinks in rubber tubing which so often 
develop at the points of connection of 
chemical condensers, an English chemist 
uses the device shown in the accompany- 
ing drawing. Wind brass wire into a 
spiral of suitable dimensions, slip the 
coil over the tubing, and bend into a suit- 
able curve. This keeps the tube clear 
and effectually prevents kinks. Ob- 
viously the device can be used for other 
purposes than that of keeping condenser 
tubes straight, and that is why it is 
described here. 





















































A pole-changing switch with only four 
binding posts 
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Fastening for Door 


The ordinary pin hinge, when it is 
placed on the outside of a door leading 
into a hall, offers an opportunity for the 
unlawful intruder to gain an entrance to 
an apartment no matter how well se- 
cured by locks the door may be. It is 
only necessary to remove the pins from 
the hinges in order to open the door. 

In the illustration is shown a sugges- 
tion for preventing the possibility of 
such an occurrence. The scheme is to 
secure an ordinary barrel bolt to the 
door near the edge and on the inside of 
the apartment. A hole is bored into the 
door casing to receive the bolt when the 
door is closed. It is obvious that even 
though the hinge pins are removed, the 
door is still securely held. If the bolt 


and hole are properly located, the. bolt 
will withdraw from the hole when the 
door is opened and return to the hole 
when the door is closed. 

—Cuas. E. BEvELL. 






































How an ordinary barrel bolt may serve as a 
burglar-proof door fastening 
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the keyhole. 
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Improved bearing. Altering an exposed 
bearing 


Improving an Exposed Bearing 


The illustration shows an alteration 
made in an open bearing to prevent dirt 
and grit from getting into the bearing 
and scoring the shaft. The bearing is 
recessed at either end, as indicated by 
the black places in the drawing, and felt 
strips are fitted into the grooves. This 
prevents any grit from getting into the 
bearings from either end. The oil holes 
are filled with babbitt and a hole is 
drilled and tapped in the center of the 
bearing to receive a grease or an oil 
cup. This completes the improvements 
on the bearing. —JoHN LEarFsTRoM. 


Electric Door-Opener 


Provided that evildoers do not learn 
the secret, an electric door-opener will 
prove to be much more satisfactory than 
the usual key and lock. A push button 
should be installed at a convenient place 
outside the door, and a person who is 
carrying a large number of bundles will 
save himself the trouble of fumbling for 
—RusseEL WaALpDo. 
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An Incandescent Lamp with Liquid 
Fuel 


An incandescent lamp is in use in Ger- 
many in which a combustible liquid, in- 
flammable at low temperature, is mixed 
with atmospheric air in the desired pro- 
portion to form an inflammable mixture 

of air and 

sly vapor. Just 

| as in ordinary 

L | carb ureters 

these mix- 

tures are pro- 
foo 0 00g duced me- 
00 chanically, in 
P this lamp they 
MEaraeA are the result 















flame in the 
lamp chim- 
ney. The 
body of the 
lamp is open 
A lamp which works like tiene 


the carbureter of an auto- supports the 
analile crown into 


which fits the 
chimney. In the center of the body is 
soldered a tube carrying at the top the 
fabric which is heated to incandescence 
(the mantle), and having at its lower ex- 
tremity two series of holes, a and 6. In- 
side this tube and between the lines of 
holes is fixed a conical piece, c, which 
is also provided with holes near the apex 
of the cone. An inner tube, having also 
a conical head, d, slides with moderate 
friction within the outer one. The cone, 
d, has holes near its circumference, so 
that when the two cones are brought to- 
gether the passage is entirely closed. The 
inner tube can be moved up and down 
within the outer by turning the button, 
as shown in the drawing. A circular 
chamber, e, is formed by the space be- 
tween the central tubes and another of 
larger diameter, which is open at the top 
and curved inwards to meet the central 
tube at the circumference of the base of 
the lower cone. This arrangement puts 
the annular space, e, in communication 
with the interior of the _ central 
tubes by means of the holes b. The 
body of the lamp contains a porous ma- 
terial which is saturated with the com- 




















0A 





bustible. When a flame is held above 
the chimney, air is drawn into the lamp, 
entering the space between the crown and 
the central tubes. Here it is divided 
into two currents, one of which passes 
through the space, e, into the central 
tubes by means of the holes b. There it is 
mixed with the inflammable gases which 
result from the passage of the outer por- 
tion of the entering air through the po- 
rous material; these gases reaching the 
burner through the holes a. An inflam- 
mable mixture is thus formed, the pro- 
portion of air in which is determined by 
the size of the opening of the holes 3, 
which is regulated by the movement of 
the inner tube. Thus, when the upper 
cone is brought into contact- with the 
lower, the flow of gas and air ceases en- 
tirely and the lamp is extinguished. The 
channels f f are to facilitate the passage 
of the air through the porous material. 
In case the quantity of air entering 
through b should not be sufficient, a fur- 
ther movement of the inner tube puts the 
holes g and h in opposition, thus pro- 
viding another passage between the 
chamber e and the burner. 


Experiments have been made which in- 
dicate that the lamp consumes about 
fifteen and a half grains, troy, of liquid 
combustible per British candle hour, 
which means that this amount of fuel 
will give a light equal to the standard 


British candle for one hour. 


—J.H. Biakey. 





Wire Bolts for Wood Boxes 
An easily constructed hinge for light 
wood boxes can be made from several 
pieces of thick sheet brass or tin and a 
long rod. The tin or brass should be 
bent at one edge to fit over the rod and 

drilled with small holes for screws. 
—H. J. Gray. 





A hinge made of wire and of brass holders 
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Clockwork Opens Furnace Draft on 
Cold Mornings 


Clockwork of any sort which can be 
depended upon to open the draft door 
of a furnace at a set time every morn- 
ing is a luxury that will be appreciated 
by every household, but a clockwork 
system which will work only on cold 
mornings is even more desirable. 


Various sorts of furnace draft-open- 
ers which can be relied upon have been 
described in these columns in previous 
issues. However, the mechanism illus- 
trated in the drawings on the following 
page has a number of original features, 
and it will be described in detail. The 
thermostat, which prevents the draft 
from being opened on warm mornings, 
will be taken up afterwards. 


On the wall of the furnace room, or 
wherever it is most convenient, a clock 
is hung. The minute hand should be 
removed, and a short length of brass 
spring wire soldered to the shank upon 
which the hour hand turns. This spring 
should be bent in the form of a spiral, 
with a short end projecting for making 
an electrical contact between points C 
and D. The hour hand moves so slowly 
that if only one contact were used the 
batteries would be greatly weakened. 
Contact C consists of number 18 annun- 
ciator or bell wire, which is held in place 
by sealing wax. D is a metal point sol- 
dered to a small circular base which, in 
turn, is soldered to the metal face of the 
clock. Two wires should run from the 
clock, one from point C, the other from 
the edge of the metal clock face. The 
connections are shown. 


The door release and the check draft 
regulator—the two movements are ac- 
complished simultaneously — are _ con- 
trolled by a heavy iron rod three feet in 
length, pivoted at one end to one of the 
wooden posts which support the ceiling 
of the furnace room. Six inches from 
the pivotal point a small hole should be 
drilled and a cord attached which passes 
up and over a pulley and divides there 
into two parts. One of these is con- 
nected to the draft door release; the 
other, to the check draft handle. When 
the prescribed time arrives, contact is 
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made between the metal points on the 
clock face, current passes from the bat- 
teries through the coils of an old door 
bell magnet, placed directly above the 
iron rod, the armature is drawn away 
from the end of the rod, and the rod 
falls, dragging open the check draft and 
releasing the catch which holds shut the 
damper door. A little experiment will 
be necessary in adjusting the contact 
between the bell armature and the rod. 
The thermostat, which decrees upon 
which mornings the apparatus shall 
work, consists of a strip each of brass 
and hard rubber riveted together. These 
should be soldered upon a metal base by 
means of a flange of brass which pro- 
jects at right angles from the end of the 
brass strip. On cold mornings the fac- 
tor of contraction in the thermostat will 
be low, so that contact is made between 
the brass strip and a screw set in a bind- 
ing post at the end of the base, allowing 
current to flow through the circuit. On 
warm mornings the brass and rubber 
strips, because of their dissimilar ex- 
pansion factors, will cause the circuit to 
be broken at the contact points. 
A push button, B, may be installed 
for testing purposes. 
—L. I. THomas. 


Carbon in Gravity Cells 


Carbon can be used instead of copper in 
gravity cells with good results. . Several 
carbons should be removed from worn- 
out dry cells, thoroughly cleaned and 
connected together. After a few hours 
of short circuit a coating of copper from 
the copper sulphate solution will form 
on the carbon surface which will perform 
the function of the usual copper elec- 
trode very well. It must be understood, 
however, that a loss of efficiency will 
result, as carbon has much greater re- 
sistance than copper. 

—HEwnry TERKE. 


Cement For Anchoring Bolts 


Bolts or screw eyes can be anchored 
in brick or stone walls with cement com- 
posed of 3 parts of Portland cement and 
1 part of sulphur. 

. —FreD KUNCHMAN. 
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A Latch Door for the 
House Cat 


Cats that have enough 
intelligence to cry or 
scratch at the door when 
they want to go in or 
out can be taught with 
very little trouble to op- 
erate the simple latch 
door that is described 
below. . 

A pane of glass 
should be removed from 
the cellar window, and a 
panel of wood in which 
a hole is cut large enough 
to admit the cat in- 
serted instead. The 
panel can be held in place by nails or 
small screws. A door of light wood, 
hinged at the top, should be fastened 
over the opening from within. The in- 
tention of lightness will be understood 
when it is mentioned that the cat must 
“nose” the door inward, a process that 
-_ as a rule, are not particularly fond 
of. 

Directly below the door, a long flat 
board should be hinged. At the outer 
end of the board a small screw eye is 
attached, and from this a cord should 
lead to the ceiling and across it by means 
of pulleys back to the window where it 
ends. A weight is attached as indicated 
to counterbalance the weight of the foot 
board. At the lower end of the weight, 
from an eye, another cord should be at- 
tached to the door. 

The operation is simple. The cat, 
wishing to come in, merely pushes the 
door open, crawls along the board, and 
down a stepladder, placed directly under 
the foot board. The board, freed of the 
cat’s weight, rises and the window closes. 
When the cat wishes to go out, its weight 
on the foot board causes the window to 
be lifted, and when the cat is clear of the 
door, it closes. —Mrs. Mary SHAw. 


Company Conducts Cooking School 


In order to bring about such a demand 
for electricity for cooking purposes as to 
warrent the making of a special cooking 
rate, the local company at Fort William, 
Ontario, has established a cooking school 
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How to make a latch door for the family cat 


for the benefit of consumers. A complete 
installation of cooking implements is on 
exhibit at the school, and customers are 
taught to use them and at reckon the 
cost of operation as compared with other 
fuels. 


A Cheap Bath-Water Heater 


From the ordinary oil-stove, together 
with a coil of % inch copper pipe, a 
very inexpensive a> 
and efficient water 
heater can be con- 
structed. The coil 
can be wound upon 
a wooden form, 
and should be 
about 7” in diame- 
ter at the larger 
end, so as to fit 
over the flame of 
the burner. The == 
cold water should 
enter at the bottom 
of the coil and 
should always be 
turned on before 
the burner is lighted. To utilize as much 
of the heat as possible, a sheet of as- 
bestos, rolled into the form of a tube 
should enclose the copper coil. When 
one end of the coil is connected to the 
cold water faucet and the other to the 
bath tub, and water flows slowly through 
the tube over the flame, a steady and hot 
stream of water can be obtained. 

—ARTHUR L. KERBAUGH. 






Oil stove con- 
verted into 
bath - water 
heater 
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A Mechanical Bread Mixer 


The idea contained in the accompany- 
ing sketch may be used to construct a 
home-made dough mixer for larger quan- 
tities of bread than the housewife usu- 
ally bakes at one time. In principle the 
device consists of a wooden turn-table 
L, between the blocks of which, MM, is 
































Home-made bread mixer 


set a pan containing the mixture of 
flour and water. When the handle Q is 
turned it causes the steel screw, P, to 
mix the dough, and at the same time it 
imparts a revolving motion to the pan 
containing the dough. As the latter 
thickens, the scraper-brake T prevents 
the dough from adhering to the sides of 
the pan. Upon completion of the mix- 
ture, the entire upper portion of the ap- 
paratus is unfastened at J and is swung 
back on the hinge H to rest on the sup- 
port G, enabling the operator to remove 
the pan from the turn-table. The par- 
ticular dimensions in the illustration 
allow for the mixing of about 15 pounds 
of dough, or enough for six 214-pound 
loaves. —C. H. PaTTerson. 


Short-Cut Multiplication Proof 
As an example, suppose the number 
974265 is multiplied by 84337. The 
product is 82166587305. The proof for 
this result is to add the digits of the 
multiplicand together, or 33. Adding 
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these digits together (3 and 3) gives 6. 
This should be placed to the right of the 
multiplicand, as shown below. The digits 
of the multiplier should be added to- 
gether, the result being 25. These 
digits should be added together, giving 7. 
This should be placed to the right of the 
multiplier directly under the 6. 6 and 7 
should then be multiplied, giving 42, 
which is composed of two digits, 4 and 
2. They should be placed to the right of 
the 42, as shown. All of the digits should 
then be added together, giving 51, which, 
being divided into the two digits, 5 and 
I, and added, gives 6. This should be 
placed to the right of the product. The 
same result—6—in each case shows that 
the multiplication has been done without 





error. 974265 — 33 — 6 
4337 — 25 — 7 
42— 6 


82166587305 — 51 6 





—FRANK B. SHOWER. 
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Home-Made Concrete Refrigerator 


Concrete is gradually supplanting steel 
and wood in many forms of, construction ; 
but a novel application of this substitute 
for the older building materials is shown 
in the accompanying sketches of a home- 
made concrete refrigerator. 

An even-textured concrete, mixed with 
a fair amount of cement, so as to fill the 
wooden forms without air-spaces or 




















Home-made refrigerator built of concrete 
with walls 4 inches thick, wooden doors.— 
Interior view 


flaws, was used in the building of this re- 
frigerator. The walls were made 4” 
thick, and the outside dimensions are 5’ 
high, 4’ wide for the storage compart- 
ment, and 2’ deep. The complete width, 
including the ice-chamber, is 614’. 

To produce a smooth, easily cleaned 
surface, proof against odors, two coats 
of waterproofing material are applied to 
the interior of the refrigerator. A wood- 
en partition, with an opening sufficiently 
large to permit the -free circulation of 
the cooled air from the ice-chamber into 
the storage chamber, separates these two 
compartments; and a suitable drain-pipe 
is provided for the removal of the water. 

Many are the advantages of this form 
of refrigerator over the old-fashioned 
wooden ice-box. Concrete is free from 
the ravages of rats, it does not warp, and, 
when once the walls are cooled, they re- 
tain the low temperature many hours 
after the ice is removed. The nearness 
of the ice-chamber to the floor does away 
with the necessity of lifting large cakes 
of ice to the upper story of the refrig- 
erator. Still another advantage is the 
fact that the hinges for the doors, the 
glass windows, and the steel pins to sup- 
port the shelving are all inserted in the 
concrete before it hardens. The result is 





a solid, durable refrigerator which defies 
time. 

Cheapness is a great advantage of con- 
crete; for the refrigerator in the sketch 
was built at an outlay of $12. 

—T. M. Ciset, 


An Alcohol Range for Yachts 


Alcohol as a fuel for cooking on yachts 
has many advantages over coal and gaso- 
line. There is much less danger from 
fire and explosion; moreover, alcohol as 
a fuel is clean and odorless. 

A new range for yachts has been 


| brought out which uses alcchol and can 
» be regulated as easily as a gas range. 


The body of the range is of steel, the 
sides, top and back being galvanized to 
prevent rust. It is lined with asbestos 
board, so that it is quite fireproof. A 
thermometer is fitted into the door of the 
oven. The alcohol reservoir is copper. 
Brass pipe connections are made to the 
burners. 


A Handy Shears Holder 


A convenient arrangement for keeping 
shears in a handy place at a table or 
bench may be made as follows: Directly 
over the counter or bench, fasten two 
pulleys to the ceiling, about three feet 
apart. Bore two 
holes about two 
feet apart in a 
three-foot metal 
bar. Arrange 
strong cords run- 
ning from each 
end of the bar, 
through the pul- 
leys, back 
through the holes, 
and fasten them 
to the handles of 
the shears. If 
properly adjust- 
ed, the shears hang from the ceiling off 
the table, but within easy reach of the 
hand. When the shears are wanted, you 
simply reach for them, use them, and re- 
store them to their original position. 





























Shears that lift out . 
of the way 
























Door Mat Made From Bottle Tops 


A durable door mat can be made from 
a collection of bottle stoppers of the 
crowned top type. They should be 
placed in rows in a wooden frame. 








Door mat made from crowned top bottle 
corks 


Cobweb for Transit Cross-Hairs 
Broken cross-hairs in surveyor’s tran- 
sits can be replaced with spider web. 
The lens should be removed, and the 
shellac cut out of the notches in which 
the ends of the cross-hairs terminated. 
A length of spider silk should be care- 
fully removed from a spider’s web and 
mounted in the notches with thin shel- 
lac. Care should be .aken that the fin- 
. gers do not come in contact with the 
' spider silk, as the acid from the human 
skin quickly destroys this delicate fibre. 
—E. B. W. 


Preserves Polish While Soldering 


The highly-polished surface of cop- 
per lugs and terminals is usually 
marred during soldering. This can be 
prevented by rubbing common yellow 
soap over the surface and heating it 
slightly with the blow torch. When the 
coating has hardened to a crust, the joint 
can be soldered. The soap should then 
be washed off, and the copper will be 
found to be as bright as before. 

—H. C. CHEtton. 





For Practical Workers 








Cutting a Keyway in a Pulley 


Lacking the proper appliances to cut 
a keyway in the bore of a pulley and not 
caring to resort to the laborious method 
of filing, I accomplished it in the fol- 
lowing manner: 

A number of hacksaw blades (one 
less than the desired width of slot de- 
sired) were bolted together’ and used in 
the same manner as a single blade. When 
the desired depth was reached the sides 
were finished by filing. In this manner 
a very serviceable keyway can be cut. 
Where possible, assemble the blades in a 
hacksaw frame. —F. A. BERGER. 








Thread Cutter for the Experimenter’s 
Lathe . 


A thread cutting machine which em- 
ploys only a standard thread cutter, but 
is fitted for cutting threads on a bolt or 
pipe of any diameter, may be made as 
is shown in the acompanying drawing. 
If the point of the tool is changed, a 
square thread can be cut, and the tool, 
C, is changed so any number of threads 
to the inch can be cut. 








With this attachment, any number of haved 
to the inch can be cut in pipes and bolts 





| 
| 
| 
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To Draw a Long Curve 


It is sometimes difficult for the 
draughtsman, with the ordinary drawing 
instruments, to draw a long arc. If a 


strip of hard, straight-grained wood, 
about 18” long and about 4%” or 3/16” 
in cross section, is sprung between two 
thumb-tacks in the drawing board, a long 
curve can be readily drawn. 


—Joun LEAFSTROM. 





A thin strip of straight-grained wood used in 
drawing arcs 


A Knife Switch Lock 


An easy way to prevent inexperienced 
workmen or mischief makers from tam- 
pering with high-power knife switches is 
to padlock them. If holes are bored 
through metal flanges projecting above 
the hinge and a padlock installed, it will 
be found impossible to close the switch. 
Similarly, the switch can be locked shut 
by inserting the padlock clasp through 
the holes when the switch is thrown in. 
Another plan, which, however, can be 
used for locking the switch only when 
the circuit is closed, is to insert the pad- 
lock clasp through holes which have been 
bored through the blade and clip. 


—GEORGE F. WorrTz. 














A padlock inserted through a hole bored in 
the flanges locks the switch. 


Using Acid to Cool Developers 


Photographic solutions can be cooled 
by a test tube filied with a solution of 
nitrate of ammonia salts. The test tube 
should be corked and paraffined to pre- 
vent the acid from leaking out into the 
developer. Shaking the tube slightly 
causes the temperature of its contents 
to lower, thereby cooling the developer 
which surrounds it. 
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Blowing the Factory Whistle From the 
Office 

When it is desirable to blow the whis- 
tle from the office of the plant it may 
be accomplished by a suitable arrange- 
ment of magnets. An asbestos-covered 
board of suitable dimensions is fastened 
to the whistle pipe above a cock which 
has been previously connected into the 
pipe. Two magnet coils with movable 
cores are fastened to the board, which is 
also provided with two stops, as shown, 
to prevent the cores from dropping out 




















Two magnet coils mounted on a board above 
the cock of the steam pipe blow the whistle 
from the office by pressing a button 


of the coils. By means of two chains, 
each core is connected to the cock lever. 
A double throw switch in the office will 
send the current either way. 

The illustration shows the cock open, 
for the current, flowing through coil A, 
has caused the core to be drawn up and 
has thereby opened the valve with the 
consequent blowing of the whistle. When 
it is desired to cut off the whistle, the 
switch in the office is thrown so as to 
send the current through coil B, which 
thereupon draws in its core, while the 
core of coil A has dropped on the stop. 
The switch is then opened, allowing the 
core of coil B to drop and closing the 
valve. Both chains remain slack when 
the whistle stops. —JoHN E. Davies. 

















A Blow Torch Easily Made 


The blow torch shown in the drawing 
was made to fill an emergency, but it is 
substantial and will give the same amount 
of heat as the manufactured types, so 
that it now comprises a part of the wri- 
ter’s regular kit. 

The reservoir should be made from a 
1” pipe, 6” long, fitted with a cap at one 
end and a reducing coupling at the other. 
A 1” length of %” pipe, topped by a 
4" pipe cap, should be screwed into the 
end of the coupling. A wick of lamp 
cord should be placed in the reservoir, 
which is previously filled with alcohol, 
and let out through the reducing coup- 
ling and the neck, into the cap. 

The blow pipe is to 
be made from an 8” 
length of copper tub- 
ing, bent at the upper 
end and clamped to 
the reservoir, as 
shown. A foot or two 
of rubber tubing 
should be attached to 
the lower end of the 
blow pipe. In use, 
the wick cap should 
be removed, the wick 
lighted and air forced 
from the lungs 
through the rubber 
and copper tubes. 7 haed> made 

To prevent the torch blow torch which 
from leaking at the are sit ae — 
bottom, a paste of factured kind 
litharge and glycerine 
should be applied to the threads of the 
cap. —Harry W. LEu7TNER. 
































Prevents Oil-Can 
Spilling 
The spilling of the 
contents of an oil can 
when it is tipped over 
can be prevented by 
placing a disk of stiff 
metal over the base of 
the spout. The diame- 
ter of this disk should 
be a. little larger than 
that of the bottom of 
the can.—NoorMAN 
WINDERLICH. 

















The disk prevents 
spilling of the can 
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A Lock and a Han- 
dle for Corks 





A handle for the 
cork of a bottle can 
be made from a bolt 
and a small wooden 
spool, sawed in half. 
A hole should be 
bored through the 
axis of the cork, and 
the bolt and spool as- 
sembled as shown. 


A cork can be 
locked in a bottle by 
pushing in two long 
pins crosswise so 
that they are held by 
the flare of the bot- 
tle neck. 

















Improvised handle 
for corks 




















Pins as cork locks —G. G. FoGELSANG. 


Milk Prevents Drawing From Blurring 


A pencil drawing can be preserved in- 
definitely against blurring if it is im- 
mersed in a bath of clear, cold water, 
then in fresh milk—Harry A. SINGER. 


A Low Voltage Lamp Socket 

A low voltage = 
lamp can be 
mounted ina 
blown-out fuse 
plug and used 
with the ordinary 
110-volt socket. 
In Fig. 2 the 
terminals of the 
small lamp are 
soldered to two 
wires connecting 
it with the blown- 
out fuse plug. The 
latter is then filled 
with melted paraffin or wax, into which 
the small lamp is set. The lamp, now se- 
curely held in the plug, may be screwed 
into the 110-volt socket, as shown in 
Fig 1. —I. H. Brooks. 












Mounting a low volt- 
age lamp in a blow-out 
fuse plug 


A glass stirring rod for mixing drinks 
at the soda counters and similar estab- 
lishments, has an electric light in the end, 
which illuminates the glass. 





| 
1 
i 
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Lash the two parts to- 
gether by passing a 
wire over and under 
the rope, thus forming 
a turn similar to a fig- 




















eye ; ure 8; then wrap on 
fatom 1" long fool see! | A pyrometer in which a several short lashes to 
Hordened 4 mognelized magnet is employed bind the two parts of 
the rope. 
How a Magnet Can be Used to Make This method of splicing an eye will 


a Pyrometer 


The principle of operation in this de- 
vice is based upon the fact that a piece 
of heated steel will no longer attract a 
piece of magnetized steel after a certain 
temperature has been reached. The de- 
vice may be said to comprise a magne- 
tized cylinder of steel connected with 
two brass screweyes to the end of a 
brass rod, which is in turn pivoted at its 
center of balance to a longer brass rod 
which is tipped at its other end with a 
wooden handle. The rod supporting 
the steel cylinder should be so pivoted 
that its free end balances the weight of 
the cylinder. This construction is shown 
in the illustration. The brass rod form- 
ing the handle of the device should be 
about two feet long. 

In use the implement is grasped by 
its wooden handle and the magnetized 
cylinder approached to the heated die 
which is to be hardened. After the 
die becomes red hot it will be necessary 
to insert the magnet frequently, and when 
the stage is reached where the heated 
metal no longer attracts the magnet, it 
is time to make the dip. 

—Jas. McINTYRE. 


Splicing an Eye in Wire Rope 

An eye can be spliced in an ordinary 
wire rope as follows: 

Secure a strong thimble for the eye, 
with the fact in mind that the rope must 
fit into the slot of the thimble. Turn 
the rope around the eye and carry it 
back about six feet along the main body. 









SSS 











How an eye is spliced in wire rope 


give good results for heavy work. In- 
cidentally, eyes of this type can be used 
for wire clothes lines —WM.:CHARLTON. 


A Belt Shifter 


BELT shifter 
for usein 
workshops and fac- 
tories can be made 
in a few minutes 
and will entirely do 
away with the dan- 
gerous practice of 
adjusting belts by 
hand. The device 
consists of a frame 
fastened to the wall 
and a handle pro- 
vided with two pegs An easily-made belt 
between which the shifter 
belt passes. Notches cut at either end 
of the grooves in which the handle slides 
provide a means of locking the belt in 
either an “on” or “off” position. 
—Roy BIcEtow. 





Clamp and Chain for Lifting Car 
Wheels 


A hinged clamp and chain which may 
be used for loading and unloading heavy 
car wheels or similar objects is illus- 
trated in the drawing on the page op- 
posite. Heavy chains are suspended 
from the corners of a triangular ring to 
which the hook of the crane is attached. 
The chains terminate in holes drilled in 
the ends of the clamp handles. To pre- 
vent the clamp closing entirely, a light 
chain should be connected across the 
handles. The dimensions which are 
given are suited for car wheels of stand- 
ard size. The same implement can be 
designed for heavier or lighter work if 
the proportions are varied. (See draw- 
ing on page 683.) = —JosEPH K. Lone. 
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Working designs for making a clamp and chain lifter for car wheels or similar heavy 
(See article on page 682) 
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Construction of a Gas Forge 


By John E. Coultas 


A demand for an intense heat, cheaply 
and quickly obtained, and suitable alike 
for forging, brazing, and light casting 
work is often met with in both the profes- 
sional repair depot and in the amateur’s 
workshop. For this purpose a perma- 
nent gas forge can be made at small ex- 
pense and a minimum amount of labor. 
With this forge any kind of work requir- 
ing a heat not over 2,000 degrees can be 
performed quickly, with a cleanness ap- 
proaching the old- 


As will be seen from the sketch, Fig. 
1, a simple box. 3’ by 2’ by 1’ is con- 
structed; a 2” x4” scantling is fitted in 
each corner and securely nailed, to act 
as legs. The upper end of the legs must 
be kept several inches below the surface 
of the forge, as the concrete obtains a 
better bearing on them and the top of the 
forge is kept unbroken by protruding 
wood. 

Next, the refining pot and bucket are 
set in place in the concrete mold and the 

concrete, mixed in 





style blacksmith’s 
coal forge. 
Fxcept that air 
and illuminating 
gas are used for 
fuel, the principle 
employed is similar 
to that used in the 
construction of the 


the proper propor- 
tions, is run in 
about them. Sev- 
eral inches of con- 
crete must be 
placed between the 
firepot and bottom 
of the form to pre- 
vent fire, in case it 





powerful oxy-hy- 
drogen and oxy- 
acetylene blow 
torches. While gas 
and air are incap- 
able of developing 
the intense heat of 
the more powerful 














gases, the fact that 
illuminating gas 
can be obtained 





is decided to leave 
the form intact af- 
ter finishing. 

If desirable, con- 
crete legs or brick 
pillars may take 
figd the place of the 
pine legs. If it is 
decided to remove 
the wooden form, 
the legs should be 








cheaply more than Details of a gas forge which can be made only lightly nailed 


offsets the loss in 
calorific value. 


In the appended sketch are shown illus- 
trations of the forge both in part and 
completed state. The materials required 
for the body of the forge are: Two pine 
boards, 3’x12”x 1”; five pine boards, 
2’x12”x 1"; four 2”x 4” boards 2’ 4” 
long; one cast iron refining pot or sub- 
stitute to be used as firepot; one two- 
gallon galvanized iron bucket; ten buck- 
ets concrete (mixed one part cement, 
two parts sand, four parts small gravel) ; 
for surface, two buckets concrete in the 
proportion of one part cement to two 
parts sand. 


cheaply and with little labor 


in place and bolts 
should be run 
through them with the ends well em- 
bedded in the concrete. The form may 
be left in place, as the risk of fire is neg- 
ligible. And it is possible to fasten tool 
racks, etc., to the sides where they will 
be most convenient. 


In practice, fire clay, asbestos, or coke 
will be used to line the fire pot to protect 
the iron pot from melting. In case an 
iron fire pot is unavailable the fire hole 
may be built up of concrete, fire clay, or 
even ordinary clay to which ten per cent. 
sea salt has been added as a glazing agent. 
The bucket beside the fire pot may be 
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filled with water and used for cooling and 
tempering purposes. 

The materials necessary for the blow 
torch are: One piece 1” gas pipe, 4” 
long, threaded and for 1” at one end; 
one piece 3%” gas pipe, 8” long, and 
threaded for 4” one end; one tee, reduc- 
ing from 1” to 3%” straight through and 
to 14” on the angle; one male and female 
ell, 14”; one piece %” gas pipe 3” long, 
threaded one end; two pieces hose 34” 
inner diameter and 3’ long. The sizes 
of pipe and fittings are measured by their 
inside diameter and can be bought from 
any plumber. 

To assemble the blowpipe the 3%” 
pipe is screwed through the tee from the 
1” side until about 3” projects to re- 
ceive the hose which comes from the air 
chamber. The male portion of the ell is 
screwed into the angle inlet of the tee 
and the 3” piece of 14” pipe is fas- 
tened to it. This pipe connects with the 
hose which leads to the gas main. An 
idea of their proper arrangement can be 
gained from Fig. 5. 

At the mouth of the torch a 14” 
piece of steel tubing 3” long is slipped 
over the outer tube. This sleeve should 
be cut as shown in Fig. 6, and bent until 
curved, as shown in Fig. 5. The perfect 
combustion of the gas depends largely 
upon this cap, as it interrupts the flow of 
the gases and thoroughly mixes them. 
Provision should be made to allow this 
cap to slide freely for adjustment. 

As compressed air is readily obtaina- 
ble, it would be well to replace the bel- 
lows or blower with an air tank. A sim- 
ple tank may be made from a piece of 
steam pipe one foot long and 5” in 
diameter, threaded for caps at both ends. 
Threaded into the top cap must be an 
automobile tire valve, a pressure gauge 
and the outlet pipe. The outlet pipe must 
be fitted with a stop cock which should 
be placed beside the gas cock. The ar- 
rangement of the air tank is shown in 
Fig. 4. 

The torch is first lighted by turning on 
the gas. After the gas is lighted the air 
is gradually turned on until the torch 
flame burns almost colorless except for a 
small cone of greenish gas at the mouth 
of the torch. The closer the cap is ad- 
justed the smaller this cone will become. 
As this cone represents unburning gas 
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the hottest part of the flame is at the 
colorless outer tip. 

The torch is held in the hand and the 
flame directed as required. If the heat is 
found unbearable a metal shield can be 
made and the flame then directed through 
this. —Joun E. Couttas. 


Inks of Various Colors 


GREEN 

Cream of tartar, 1 part; verdigris, 2 
parts; water, 8 parts. Boil until proper 
color is reached. 

RED 

In an ounce phial mix one teaspoonful 
of aqua ammonia, a piece of gum arabic 
the size of two or three peas and 6 grains 
of No. 40 carmine. Add soft water. 


BLUE 


Sulphide of indigo, diluted with water 
until desired color is obtained. 


GOLD 
Mosaic gold, 2 parts; gum arabic, 1 
part. 
SILVER 
Triturate in a mortar equal parts of 
silver foil and sulphate of potash until 
reduced to a fine powder. Wash out the 
salt and mix residue with a mucilage com- 
posed of equal parts of gum arabic and 
water. 
BLACK INK IN QUANTITIES 
Bruised galls, 2 pounds ; logwood chips, 
green copperas and gum, 1 Ib. each; 
water, 7 gallons. Boil two hours and 
strain. —Epwarp McDona.p. 


A Handy Oil-Gun 


An oil gin for lubricating purposes 
can be made in a few minutes from a 
discarded bicycle pump. The stirrup 
should be cut off from the bottom with a 
hack saw, and the leather valve removed. 
A seasoned cork that will fit the barrel 
snugly should be bored axially to accom- 
modate the plunger rod. For the noz- 
zle, the spout of an old oil can will do 
nicely. This should be soldered in place. 
If the cork does not fit tightly, the nut 
at the end of the plunger rod should be 
tightened. This gun will serve admirably 
for oiling the transmission case of an 
automobile, a few refillings being neces- 
sary. —J. WALTER Briccs. 
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Section Liner for the Amateur 
Draftsman 


This section liner consists of two parts, 
the portion which has the slide on one 
end, marked a in the drawing, and the 
part b, which receives the slide a as 
shown in the assembled view c. The dis- 
tance x will be the space found between 





























A section liner which is easy to make and is 


handled by thumb and finger 


each successive line drawn by the trian- 
gle during the process of hatching. The 
distance + can be regulated by means of 
the slide and the graduation on the sur- 
face of the slide. 

The assembled view with the relative 
position of the triangle, is shown at c. 
For the purpose of showing the cross- 
sectioner in its best view ¢ the working 
face side is turned over. In actual opera- 
tion the section liner should be turned 
over with the graduation marks, face 
down on the drawing paper, after adjust- 
ing the distance x to the desired thick- 
ness. 

The straight edge r is placed against 
the drawing edge of the T-square with 
the triangle in the position indicated in 
the sketch. 

In proceeding to draw the first line on 
the drawing to be cross-sectioned, place 
the thumb of the left hand upon the face 
of the section-liner ¢ and the index fin- 
ger, at the same time on s. Press slightly 
but firmly on the triangle and simulta- 
neously move the section liner by means 
of an end thrust exerted by the thumb. 
The section liner will then have moved 
a distance’ equal to x. Draw a line along 
the triangle above that portion of the 
drawing paper to be sectioned. Reverse 
this movement by applying an end thrust 
to the triangle and securely holding the 
section liner. Then draw another line 
and continue this operation by moving in 


the desired direction until the allotted 
space has been sectioned. 

The material best suited for this in- 
strument is boxwood. The outlines of 
a and b are cut with a scroll saw or a 
small power band saw, and finished care- 
fully with coarse and’ fine sandpaper. 
The next step is to cut the slide and its 
recess with a sharp chisel. The proper 
fit should provide smooth movement with 
sufficient friction. 

The calibrations are in thirty-seconds 
of an inch. The triangle is a standard 
5” 45° type, with an approximate length 
of 7 1/16”. —S. H. SAMUuELs. 


An Oil Can Kink 


When the _bot- 

tom of an oil can 

loses its springi- 

ness and fails to 
spring back under 
the finger in the 
oridinary way a 
piece of coiled 
spring, a little 
wider than the 
opening of the can, 
can,may be screwed 
in so that one end 
rests on the bottom 
and the other 
presses against the // << 
ridge in the mouth ae = 
of the can. This A simple device for re- 
simple device re- storing an oil can’s 
stores the elasticity —_—— 

to the bottom of the can, and thus en- 
ables it to respond to a slight finger pres- 
sure. —W. WINTERBONE. 











Lettering Blueprints 


Blueprints that have been fixed can be 
lettered with a solution of potassium ox- 
alate because it causes the blue to fade. 
Seventy-five grains of the chemical 
should be dissolved in an ounce of water. 
It can be applied with a brush or a ball 
point pen. The prints should be thor- 
oughly washed afterwards. 

—H. D. Buckner. 


It is said that Russia has a total of 137 
electric central stations serving nearly 
15,000,000 people. 














Saw Shield Instead of Goggles 


A buzz saw which is partly shielded 
with a pane of glass will save the work- 
men the necessity of wearing goggles. 





A glass shield over a buzz saw protects the 
workmen's eyes, while at the same time the 
work can be plainly seen 


The shield can be heid in place by means 
of an arrangement of pipes as shown in 
the drawing. The advantage of the glass 
shield is that while it protects the eyes 
of the workmen, the work can be seen 
plainly. —E. B. WILLIaAMs. 


A Blue Print Washer 


Blue prints can be washed convenient- 
ly by the use of a sloping wooden tray 
with a perforated trough at the top and 
a trough and waste pipe at the bottom. 
The tray can be built in any size. 
Nail wooden strips along the sides to 
prevent the water from splashing over 
upon the floor. —E. R. Tuomas. 

















An excellent blueprint washer that can be 
built economically and simply 
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Emergency Drinking Cups 


A sanitary drinking cup which can be 
made from a square sheet of clean paper 
is shown in its various stages of comple- 
tion in the accompanying drawings. A 
sanitary drinking cup can also be made 


1/7 





)), 





Starting with a square sheet of paper, a sani- 
tary drinking cup can be made by following 
these diagrams 


more quickly by rolling a sheet of paper 
into the form of a cone and bending up 
the point. —F. Davis. 


How Cold is the Deep Sea? 


For nearly 150 years scientists have 
been attempting to measure the tempera- 
ture of the ocean’s depths, but only in 
the last forty years have experiments of 
any accuracy been conducted. The great 
pressures of the deeper parts of the 
oceans have baffled many patient investi- 
gators, and it was not until 1878 that an 
instrument was made which could 
register accurately the temperature at a 
depth where the pressure exceeded 15 
pounds to the square inch. At the pres- 
ent time, thermometers are tested under 
a pressure of four or five tons to the 
square inch. 

In seas within the tropical and tem- 
perate zones the sea-bed is covered with 
a thick stratum of water in which the 
temperature is between 35 and 40 de- 
grees. In an inland sea, where a barrier 
prevents the entrance of the lower and 
colder strata, the water below a certain 
level is usually of a uniform tempera- 
ture. In the Mediterranean, below the 
level of 1,000 feet, there is a uniform 
temperature of about 55 degrees, even at 
the lowest levels of the sea. 
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Emergency Lamp on Shade Roller 


An electric lamp for emergency pur- 
poses, easily adjusted to any desired 
height, can be made by winding a layer of 
lamp cord about an ordinary shade rol- 
ler. A brass or copper band should be 








The lamp can be adjusted to any desired 
height by winding the cord in a layer on a 
shade roller 


tacked on at both ends and the cord 
terminals soldered to them. Light brass 
strips of spring brass should be fastened 
to the wall so they will bear firmly down 
upon the bands. Wires from the light- 
ing circuit are connected with the brass 
strips. 


Hot Water Boiler Flower Box 


If part of the side of an old hot water 
boiler is cut out and the remainder filled 
with earth, painted and mounted on 
pipes driven into the ground, a service- 
able and artistic flower box is the result. 





Explosives: Why Some Are Called 
‘*High’’ and Others ‘‘Low’’ 


At a time when the destinies of nations 
are being decided by projectiles, torpe- 
does and submarine mines, Major Ed- 
ward P. O’Hern, of the Ordnance De- 
partment, U. S. Army, thought it advis- 
able to study for our government the 
whole subject of explosives, their’ com- 
position, uses, method of employment, 
as well as the results attained. 


According to Major O’Hern, explo- 
sives are divided into three general 
classes, progressives, or low explosives; 
detonating, or high explosives, and de- 
tonators or fulminates. 

In low explosives, such as smokeless 
powder, black gunpowder, and black 
blasting powder, combustion, although 
occurring with flash-like rapidity, actu- 
ally proceeds from layer to layer until 
the powder is consumed. The principle 
is not different from that involved in the 
burning of a piece of wood. 

In the high explosives, however, the 
action is very different. In dynamite, 
nitroglycerin, guncotton and some blast- 
ing powders, an explosive wave is trans- 
mitted with great velocity in all direc- 
tions, so that the entire mass is converted 
into gas almost instantaneously. 

Low explosives are used to eject the 
projectile from the gun; high explosives 
are contained in the projectile itself and 
are made to burst when the target is 
struck. 

Fulminates are usually employed in 
primers and fuses, because their action 
is even more powerful than that of high 
explosives. They can be detonated by 
mere shock or by the application of heat. 
The power of fulminates is shown by 
fulminate of mercury, which produces 
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Hot water boiler cut out a little above the 
middle makes a flower box 





a pressure of about forty-eight thousand 
atmospheres (three hundred and sixty 
tons to the square inch). 

The two most widely used forms of 
smokeless powder are nitrocellulose and 
nitroglycerin. According to Major 


O’Hern, they are equally popular among 
ordnance officers. The United States 
Army and Navy, the French Army and 
Navy, and the German Army are using 
nitrocellulose. The British Army and 
Navy and the German Navy are using 
nitroglycerin. 
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RADIO SECTION 


Devoted to the Encouragement of Amateurs 
and Experimenters in the Field of 
Radio Communication 





TO OUR RADIO READERS 


With this number of the Popular Science Monthly and World’s 
Advance, the first to appear under the auspices of the new editorship, 
we are inaugurating a different policy in the presentation of our 
Radio Section. Hereafter this department will appeal to the more 
advanced amateur and professional radio experimenters, but without 
losing its value and interest for beginners. The matter published will 
be broader in scope than heretofore, and strict attention will be given 
to its utility. It is not our intention to make the Radio Section 
highly technical, but rather to present material of exceptional scien- 
tific value and interest, and to put it in a form which will be simple, 
clear and interesting. 


In following out this policy the Section will contain a new Query 
Department, in which the questions of our readers will be answered 
concisely and accurately. Explanatory reviews of the newest books 
on radio topics will be published. Notices of Radio Club and Society 
organizations and meetings will be printed, so as to aid experimenters 
throughout the country in reaching one another through correspond- 
ence. Each month we will have at least one article featuring some 
radio subject of general interest, in addition to suggestions for con- 
structing and operating of radio apparatus. We also plan to publish 
a digest of the interesting radio patents which are issued, so that 
wireless progress may be easily followed. Some of these features will 
be found in this isswe—all of them in the following issues. 

The Editor of the Popular Science Monthly and World’s Ad- 
vance willbe glad to receive from you not. only suggestions as to 
how the department can. be, made of the greatest value, but also 
contributions for publication. | 
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Undamped Oscillation Systems of Radio 
Telegraphy* 


By A. J. Watts 


LTHOUGH considerable interest 
has been aroused in the field of 
commercial wireless telegraphy by the 
announcement that the radio station of 
the Atlantic Communication Company at 
Sayville, Long Island, is fitted with ap- 
paratus for the production of undamped 
oscillations, replacing the former so- 
called “quenched gap” equipment, but 
little information has so far been di- 
vulged concerning the mode of operation 
or the basic principles upon which this 
new system functions. 
It is an estab- 


was claimed in some quarters that the 
station was employed for direct com- 
munication with German submarines in 
the North Sea. While such communica- 
tion is slightly within the range of pos- 
sibility, it is hardly probable that such 
signals were actually received on account 
of the diminutive aerials employed by 
the submarines. However, even with 
the original quenched spark equipment 
communication was established at Say- 
ville with Germany at night time with a 
fair degree of success. 
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aerial were com- less telegraphy 
plete the installa- 6 ia —_ which, while based 
tion of the new C D fundamentally on 
equipment at Say- F. the inventions of 
vile had been LAT) Marconi, present 
made and success- my several very inter- 
fully tested on the ® esting variations 
former aerial with = Ss from common 
the corresponding =. i! practice. There 
station at Nauen, R =* Q are at present in 
Germany; how- |. a use bet ween the 
ever, the signals My United States and 
sent out during <> he Germany two long 
this period were distance __ wireless 
not heard by the A T Ae circuits employing 
radio experimenter Ww = Pp exclusively un- 
at large because damped energy for 
few amateur work- 4 Fig. < || the dispatch of 
ers have the neces- wireless telegraph 








Sary apparatus or 
lack familiarity with 
the circuits of appa- 
ratus suited for the reception of un- 
damped energy. The Sayville station 
has gained considerable notoriety during 
the past few weeks on account of its 
occupation by the U. S. Navy authorities ; 
a measure taken to prevent possible vio- 
lations of United States neutrality. It 





*Owing to the length of this article it has been found 
necessary to publish it in two instalments. The con- 
cluding instalment will appear in the December issue. 


Circuits of Joly-Arco frequency transformer 
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traffic in lieu of the 
ordinary spark gap 
apparatus—the re- 
maining one being that between Tucker- 
ton, New Jersey, and Eilvese, Germany. 
The latter stations employ the Gold- 


schmidt system, which will be described 
further on. 


Since early days of wireless teleg- 
raphy, various attempts have been made 
to generate alternating currents of very 
high frequency suitable for use in con- 
nection with aerials of commercial wave 





ORRIN 


accent) oes 


ee 


























length, but the proposition presented sev- 
eral engineering problems which re- 
quired immediate solution before such a 
device could be put into practice. To 
the power engineer the design of an al- 
ternator for the production of current 
at a frequency of from 50,000 to 100,000 
cycles per second seemed rather impos- 
sible of solution on account of the high 
peripheral armature speed required; but 
notwithstanding this fact several genera- 
tors were constructed which actually and 
successfully functioned at a speed of 
20,000 revolutions per minute, giving a 
frequency of 100,000 cycles. Consider- 
able pioneer work in this respect was 
performed by the General Electric Com- 
pany. 

Investigations were made along other 
lines with the hope that currents of radio 
frequency could be generated at lower 
armature speeds, but no immediate suc- 
cess was attained until the evolution of 
the Goldschmidt alternator. As is now 
well known, this alternator revolves at 
a speed of about 3,000 r.p.m., but gen- 
erates a frequency of from 50,000 to 
80,000 cycles of time. From the pure 
standpoint of engineering, the Gold- 
schmidt alternator cannot be considered 
as efficient on account of the necessary 
hysteresis and magnetic leakage losses at 
such frequencies, but, nevertheless, the 
generator has been found to satisfy the 
demands for reliable and effective long 
distance radio communication. 


A much simpler system for undamped 
oscillations is obtained by the use of a 
modification of the original Poulsen arc, 
which is employed exclusively by the 
Federal Telegraph Company and to some 
extent is being adopted by the U. S. 
Navy. In this apparatus the problems 
encountered in alternator systems are 
wholly dispensed with, the frequency of 
' the emitted wave being governed by the 
inductance, capacity, and resistance of 
the transmitting aerial alone. It should, 
however, be added that the Poulsen arc 
does not generate purely undamped os- 
cillations, due principally to the irregu- 
larities of the arc and to the fact that 
the arc gap is part of the antenna sys- 
tem. It therefore does not give the clear- 
ness of note when employing “beat” re- 
ceivers as is possible with the Gold- 
schmidt alternator. 
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The station at Sayville employs what 
is known as the Joly system and which, 
in a very limited sense, occupies a posi- 
tion midway between the Poulsen arc 
and the Goldschmidt alternator. In this 
system a specially designed alternator 
having an initial frequency of 10,000 
cycles per second is connected to two 
transformers having magnetically satu- 
rated iron cores which are so construct- 
ed and connected as to double or treble 
the initial frequency of the generator. 

A circuit diagram for the fundamen- 
tals of the Joly system (sometimes 
known as the Count Arco system) is 
given in Fig. 1. Herein an alternator N 
having an initial frequency of 10,000 
cycles per second is connected to the two 
specially designed transformers T and 
T 1. Transformer T has the excitation 
winding S, which keeps the core in a 
constant state of magnetization; a simi- 
lar winding Sz is provided for the 
transformer T z. A source of direct cur- 
rent energy is indicated at B and the reg- 
ulating rheostat at R. The current gen- 
erated by N flows through the primary 
windings C and A, the complete primary 
circuit being tuned to the natural fre- 
quency of the alternator by the variable 
inductance H and the variable condenser 
‘. 

The secondary circuits, or the antenna 
system, embrace the windings D and B 
connected in series with the antenna in- 
ductance L, the earth connection E, and 
the aerial wires W. The hotwire amme- 
ter P is connected in series with the 
earth lead to determine the value of cur- 
rent flowing. By careful regulation of 
the rheostat R, the cores of the trans- 
formers T and T 1 may be brought to a 
certain critical degree of saturation, pre- 
ferably to the knee or bend of the char- 
acteristic saturation curve—that is to say, 
the core is completely saturated. 


For purposes of illustration let us as- 
sume that the primary windings are so 
disposed that the direction of the mag- 
netic lines of force through the cores is 
indicated by the full line arrows. Fur- 
thermore, that at a particular half cycle 
of the alternator the direction of .the 
current flow through the primary wind- 
ing and the corresponding magnetic flux 
is in the direction as indicated by the 
broken arrows; then the existing flux in 
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the core T will not be affected, because 
this core is already fully saturated (and 
the added flux flows in direction of the 
core flux), but the flux of the core Tz 
will be opposed by the flux of the wind- 
ing A and therefore reduced in value. 
This reduction of flux, followed by the 
subsequent rise to normal saturation 
upon the completion of an alternation 
from N will cause two changes of flux 
through coil B of Tz, resulting in the 
production of two alternations in that 


winding for one alternation in N, which, ° 


of course, readily flows to the antenna 
system. 

Let the remaining half cycle of the al- 
ternator N be completed through the 
windings A and C and the above de- 
scribed action 


POPULAR SCIENCE MONTHLY AND WORLD’S ADVANCE 





ternator remain constant in order that 
resonance between it and the antenna 
system may be maintained; in conse. 
quence, the speed of the driving motor 
must be carefully governed and to this 
end several devices have been brought 
forth, the principal one being where the 
field of the driving motor is weakened by 
a set of auxiliary contacts just previous 
to the closing of the sending key. 
Signalling is accomplished by insert- 
ing the key in series with the direct cur- 
rent saturation winding, by interruption 
of the generator circuit to the primary 
winding of the transformers, or by short- 
circuiting a few turns of the aerial tun- 
ing inductance. The first-named method 
is the one used at present. 
By the foregoing 





takes place in the 


explanation it be- 





core of the trans- 
former TJ, rather 
than 71, resulting 
in two alternations 
of current in the 
secondary winding 
D. Thus a com- 
plete cycle of cur- 
rent from the gen- 
erator N will set 
up two alternations 
of current in the 
coil D, followed by 
two alternations of 
current in the coil 
B, doubling the 
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initial frequency of 
the generator in the 
antenna system. 











comes _ apparent 
that a current of 
audible frequency 
may be raised to a 
radio frequency by 
a simple and novel 
process. The gen- 
erator employed at 
Sayville has a ca- 
pacity of 100 kilo- 
watts with an an- 
tenna current of 
about 140 amperes. 
Communication is 
effected with the 
station at Nauen, 
Germany, through- 
out the 24 hours of 
the day, but the 
best results have 

















By means of an 
additional set of 
transformers, the 
frequency of the first set of transform- 
ers may be again doubled, but the ef- 
ficiency of the apparatus as a whole de- 
creases considerably as the steps of trans- 
formation are increased. 

Another system of transformation has 
been evolved by Joly, in which the fre- 
quency of the generator may be tripled 
by a single set of transformers, which are 
adjusted to have—when the A. C. cur- 
rent flows—unequal degrees of satura- 
tion. In this system the excitation wind- 
ing for the transformer is dispensed with. 

It becomes important in systems of 
this type that the frequency of the al- 


Diagram of Goldschmidt Alternator 


been obtained dur- 
ing the dark hours. 
Difficulties are, of course, experienced 
during the summer months, owing to the 
severe atmospheric disturbances ; but, as 
a whole, a fairly satisfactory service has 
been maintained. It cannot, however, be 
rated as a very serious competitor to the 
cable, as no provision has been made for 
duplexing and consequently traffic can 
be handled in only one direction at a 
time. 


How 


GOLDSCHMIDT ALTERNATOR 
Works. 


THE 


Of equal interest to the radio field is 
the station located at Tuckerton, New 














the 











Jersey, which, since the beginning of Eu- 
ropean hostilities, has been under the 
supervision of the U. S. Navy and has 
also come in for a fair share of notori- 
ety. During the favorable hours of the 
day commercial traffic has been handled 
between the United States and Germany 
at a fair speed. Considerable interrup- 
tions have been experienced during the 
summer months on account of unusually 
severe static in the U. S. A., but in the 
main a fairly satisfactory service has 
been maintained. 

The system employed was devised by 
Dr. Goldschmidt, who, as _ previously 
mentioned, has produced an exceedingly 
novel method for generating very high 
frequencies by means of a single low 
speed alternator. The circuits of this al- 
ternator are given in the drawing, Fig. 2, 
wherein it will be 
finally observed 
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A or C 5 and L 3 have identical time pe- 
riods, and since they are connected in 
parallel the period of the circuit remains 
unchanged and in resonance with the 
initial frequency of the alternator. The 
circuits of the stator F, C 1, L 2, and C 2 
are similar to those of the rotor A, but 
this circuit is attuned to twice the funda- 
mental frequency of the generator. In 
this case the distributed capacity of the 
antenna system takes the place of the 
condenser C 3 in the rotor. The circuits 
of the field windings also comprise the 
source of direct current supply B, the in- 
ductance L r and the rheostat R. 

It will aid the student in gaining an un- 
derstanding of the operation of this ma- 
chine if he will but consider the follow- 
ing well-known phenomenon: if a com- 
mon alternating current generator re- 

volves at such a 
' speed as to pro- 








that by special de- 
sign of certain as- 
sociated circuits of 
the alternator, a 
frequency of 
60,000 or 80,000 
cycles per second 
(corresponding to 


3,600 to 5,000 
meters) may be ob- 


OX 


duce an initial fre- 
A quency of 60 cycles 
per second and the 
field coils are me- 
chanically rotated 
in the opposite di- 


Li rection at a similar 


an antenna wave a | 
length of from 


speed, it is at once 
apparent that the 


| frequency of the 
Cc 





machine is doubled. 





tained from the 
initial frequency of 
15,000 cycles. At | 


500~ 1500 volts: 





present the alter- 


may dispense with 
the revolving ap- 
pliances for the 


£ F It is also well 
~—= known that we 
y 











nator at Tuckerton 
is being operated at 
afrequency of 
about 40,000 cycles per second, corre- 
sponding to a wave length of about 7,500 
meters. 


In the accompanying diagram the field 
windings of the Goldschmidt alternator 
are represented at F (generally referred 
to as the stator) and the armature wind- 
ings at A, known as the rotor. The ar- 
mature winding A and the condenser C 4 
are shunted by the inductance L 3 and 
the condenser C 5. L 3 and C 4 are also 
shunted by the condenser C 3. The values 
of C 4, L 3, C 5, and A are so chosen that 
either C 4 and A alone or C 5 and L3 
are in resonance to the initial frequency 
of the generator—that is to say, C 4 and 


Wiring of Poolsen arc sender 


field coils and sub- 
stitute therefor an 
alternating current 
of a frequency similar to that which 
would be produced in the armature at 
a given or synchronous speed in an ordi- 
nary case. In this manner a rotating 
alternating current field is produced, 
which travels at a speed similar to that of 
the armature, but in the opposite direc- 
tion. If the speed of the armature is care- 
fully adjusted and driven at synchro- 
nous speed, the frequency of the system 
is doubled. 

All this is accomplished in the Gold- 
schmidt alternator and in addition, by 
the further application of that princi- 
ple, several frequencies are generated si- 
multaneously, one of which is selected 
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and diverted to the antenna system 
where the energy is radiated in the form 
of electro-magnetic waves. 

The design of the alternator is such 
that when the rotor is driven at normal 
speed an initial frequency of 15,000 
cycles per second of time is developed in 
the circuits of the rotor A. Since the 
constants of that circuit are such that it 
has a natural time period of oscillation 
suitable to the fundamental frequency, 
an alternating e.m.f. of considerable in- 
tensity flows in the rotor windings. The 
magnetic flux set up by this current and 
that of the D. C. current in the stator F, 
generates in the stator circuits a fre- 
quency double the initial value, viz., 30,- 
000 cycles per second, and since the 
values of F, C 1, L 2, and C 2 are select- 
ed to have a time period in resonance 
with this frequency currents of consider- 
able intensity flow. ° 

Since there now flows in the field coils 
of the alternator an em.f. at a fre- 
quency of 30,000 cycles per second, there 
will be induced in the circuits of the rotor 
an e.m.f. of 45,000 cycles per second and 
another of 15,000 cycles. The current of 
45,000 cycles flows through the condenser 
C3. The latter frequency of 15,000 
cycles may be made to nearly neutralize 
the former mentioned frequency of 15,- 
000 cycles developed in the rotor. There 
therefore remains in the circuit of the 
rotor a powerful e.m.f. of 45,000 cycles. 

Caréful consideration of the magnetic 
fields of the stator and rotor will reveal 
that there will now be induced in the 
stator a frequency of 60,000 cycles per 
second, and another of 30,000 cycles. 
The frequency of 30,000 cycles can be 
made to nearly neutralize the former fre- 
quency of 30,000 cycles, leaving in the 
circuits of the stator a frequency of 60,- 
000 cycles, to which the antenna system 
is carefully attuned. 

The alternator at Tuckerton supplies 
to the antenna circuit 115 kilowatts of 
energy with an antenna current of about 
120 amperes. The corresponding station 
at Hanover is said to employ 150 kilo- 
watts of energy. 

In this system, also, signalling is ef- 
fected by interruption of the D. C. cir- 
cuit to the field coils. 

During some experimental tests made 
at a certain private laboratory in New 


York City it was observed that when em- 
ploying the “beat” type of receivers, the 
signals from Hanover possessed a dis- 
agreeable undertone which could be 
heard continually during the period that 
the transmitting key was raised. This 
has been explained as being radiation, 
due to the residual magnetism of the 
stator, which does not wholly desaturate 
when the key is opened. When adjusted 
to the station at Eilvese (Hanover) 
awaiting the period of transmission, the 
increase in speed of the alternator could 
be plainly heard in New York City dur- 
ing the initial adjustments. 

Shortly after the Tuckerton station 
was taken over by the U. S. Navy au- 
thorities, an accident occurred to the al- 
ternator which required several weeks to 
repair. In the meantime a Poulsen arc 
set was obtained and hurriedly installed, 
and by its means communication with 
Hanover was immediately _ restored. 
Since that time comparative tests at al- 
ternate schedules have been made with 
the arc and generator at nearly similar 
wave lengths, which have been carefully 
observed at certain stations on the Pa- 
cific Coast and also at Honolulu, H. I. 
As a result of these experiments, using 
the audion as a detector, it was noted 
that the signals from the arc set had the 
greater intensity even with a smaller 
value of antenna current than that fur- 
nished by the Goldschmidt alternator. 
Several brief tests have been made be- 
tween Tuckerton and Honolulu with 
some success during the favorable pe- 
riods of the day. Similar observations 
have been made at a station located at 
the grounds of the Panama-Pacific Expo- 
sition at San Francisco, Cal. The signals 
from both Nauen and Hanover have been 
received by day and by night. 

(To be concluded in December issue) 


To Protect Cords 

The annoyance of having the tinsel in 
your receiver cords break near the tips 
may be remedied by slipping a piece of 
small rubber tubing, about 54 inch in 
length, over each of them so that the tip 
is covered by % inch and the other % 
inch projects along the cord. This pre- 
vents the breaking of the cord by keep- 
ing the tips from bending back and forth 
too sharply. —WESLEY BERGVALL. 
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A New Tuner 


A compact and easily manipulated tuning 
coil is illustrated in the two photographs on 
this page. The instrument combines adjust- 
able primary and secondary coils mourted in 
variable inductive relation and a crystal de- 
tector. In addition, a loading coil is located 
in the base and controlled by the switch shown 
in the lower left-hand corner of the plan view. 

The entire ap- 
paratus weighs 
less than two 
pounds and re- 
quires only 6 x 
6 inches of 
table space. All 
adjustments are 
made from a 
single position 
of the hand, the 
switch on top 
of the movable 
coil controlling = 
the secondary La 
turns and the 
handle immedi- | | 
ately below it 
the primary Combined detector and 
turns and coup- tuner 
ling. The de- 
tector is of the catwhisker type, with uni- 





versal joint for contact adjustment. A nor- && 


mal tuning range of 1000 meters is provided, 
which is increased to 5000 meters by cutting 
in the loading coil, on average antennas. 


A Silent Test-Buzzer 


An almost silent test-buzzer for use with 
wireless detectors, may be made from an or- 
dinary buzzer by re- 
moving the _ heavy 
armature and careful- 
ly prying from it the 
contact spring. The 
latter should then be 
soldered to a strip of 
tin of the same length 
and width as the arm- 
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ature. If this recon- 
structed armature is 
replaced in the buzzer, 
an almost silent instrument will be produced. 

Complete silence may be obtained by plac- 
ing the buzzer in a small, wooden box about 
4x2x2 inches, and running the connections 
to a small desk push-button set on the lid of 
the box. The back contact of the buzzer is 
connected to a binding post at the side of the 
box; and two binding posts for the battery 
are similarly placed. The box should then 
be packed with cotton wadding or waste to 








deaden the sound as thoroughly as possible. 

Not only does this arrangement eliminate 
the trouble of setting the buzzer at a distance 
from the apparatus and running wires to the 
push-button, but it also enables the operator, 
because of the absence of external sound, to 
tune the crystal to the highest possible sensi- 
tiveness. —HERMAN BERLIN. 


A Good Tower for a Wireless 
Aerial 


An old windmill or windpump tower 
makes a very good support for an 
aerial. Many old windmills are stand- 
ing idle, having been replaced by en- 
gines, and if the fan wheel is removed, 
a one or two-inch pipe may be shoved 
up between the shaft and platform on 
top and well an- 
chored, If this 
pipe is strongly 
guyed, it can be 
raised to a great 
height, and so 
will form a most 
serviceable aerial 
tower. — HuBERT 
A. McILvAINE. 
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Radio Club Formed 
Editor Radio Section: 

We have organized a club here, comprising 
at present fifteen members, and called the 
“Citrus Belt Radio Association.” As its name 
implies, this club is intended to include radio 
operators in any part 
of the Citrus Belt, 
though all of the 
present members live 
in or around the city 
of Pomona. We have 
a meeting every Tues- 
day night, and are 
preparing to build a 
club house and club 
station as soon as 
possible. 

We would appreciate it very much if you 
would publish an announcement of our organ- 
ization in your columns, also stating that any- 
‘one desiring to join may communicate by 
letter with Heber H. Clewett, secretary, at 
1002 S. Reservoir street, Pomona, California, 
or communicate by radio with 6—AAG., 


—Citrus Bett Rapio Assocration, 
Pomona, Cal. 








The Non-Synchronous Rotary Gap 
By A. S. Blatterman 


Part II. 


(Continued from October issue) 


The power in the condenser circuit, which, 
if this circuit were coupled to an aerial, would, 
of course, determine the aerial current, is 

P=[TR watts 
R being the high-frequency resistance of the 
circuit and equal to 


1 r 5 
R= 307 Cc 
»\ = wavelength 
C = capacity 


5 = decrement 


Decrement determinations made at various 
speeds showed some variation in the high- 
frequency resist- 


The curves of Fig. 11, drawn from this data, 
show that, independent of the speed, the cur- 
rent in the condenser circuit is maximum for 
a certain value of capacity, and any change 
from this critical capacity is accompanied by 
a decrease in current. 


The curves of high-frequency current in the 
above figures may be taken to indicate in a 
comparative way the variation of power in the 
condenser circuit. The power is, of course, 
proportional to the current squared, provided 
the resistance of the circuit does not change, 
but, in a qualitative way, the plot of current 
also shows the changes in power. 


Similar results have been obtained with a 
number of transmitters, the readings of the 
aerial ammeter being kept under observation 
while the spark frequency and condenser were 





SPARK GAP varied, care being taken 
ance. This is probably in the latter case to keep 
due to a change in the TRANSFORMER the wavelength constant 
effective length of the by compensating changes 
spark with changes in | L in closed circuit induct- 
speed, this being greater c ance. 
at the low speeds; it is - = It would appear off- 
also probably due in part hand, that with a given 
to a quenching effect at transformer potential, an 
high speeds. This Fic. t. 


means of determining 
the resistance of a spark 
circuit by the usual 
methods of measuring decrement and substi- 
tution in the above formula cannot be applied 
when the spark is quenched or when its re- 
sistance is comparable with the resistance of 
the rest of the circuit. Under this condition 
the damping is not logarithmic.* 

The important thing to know, however, is 
that as the spark frequency is continuously 
decreased from a high value, the H. F. current 
at first increases, reaches a maximum, and 
then decreases. This result had been antici- 
pated, and in the theory proposed to account 
for it seemed that a similar effect might be 
produced by changing the size of the con- 
denser. 

Accordingly, a set of readings were taken 
at different speeds, the speed being held con- 
stant and the condenser varied in steps from 
0.005 mf. to 0.02 mf. The results are tabu- 
lated in Table 5. 


TABLE 5 
Cin Amperes in Condenser Circuit. 
mfs. N=360 N=1000 N=1800 N=2400 
0.005 4.9 4.8 4.1 3.6 
0.0075 >3 5.0 4.3 
0.01 5.5 5.0 4.4 4.0 
0.02 4.25 4.0 3.4 3.0 





*J. Stone Stone, “Electrician,” Sept. 18, 1914. 
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A simple transmitting circuit in which 
a rotary gap is employed 


increase in either spark 
frequency or in the size 
of the condenser would 
; be accompanied by an in- 
crease in power, in accordance with the formula 
i CV*N. The frequently observed increase 
in power with decrease in spark frequency 
and in condenser therefore leads to the hy- 
pothesis that the value of V is affected by 
these factors, and entering as the square in 
the determination of power, overbalances op- 
posing changes in either C or N. 


Consider, first, the case in which capacity 
is changed and N remains fixed. When the 
condenser is reduced, the potential to which 
it is charged in a given short interval of time 
is greater than when a larger condenser is 
used. The condenser charges in the time in- 
terval between successive sparking positions 
of the disk electrodes, and, hence, if in this 
interval the potential is increased, even though 
it be at the expense of decreased capacity, the 
energy per spark will be increased because 
this varies with the square of the spark volt- 
age and only according to the first power of 
capacity. 

w=%cev 


There is evidently a limit to which this auto- 
matic adjustment of spark voltage through 
changes in condenser capacity can be carried. 
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AMPERES IN CONDENSER CIRCUIT. 
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Fig. 8—Curve obtained with a transmitting set using a rotary gap in conjunction with a 
condenser at 0.005 mf. 


AMPERES IN CONDENSER CIRCUIT. 
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Fig. 9—Curve obtained with a transmitting set using a rotary gap in conjunction with a 
condenser of 0.01 mf. 
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There soon comes.a point beyond which the 
potential, for a given transformer winding, 
cannot be further increased, and hence, at this 
point, it is disadvantageous to use smaller 
condensers. 


We are not dealing here with the resonance 
effects producable through the proper bal- 
ancing of capacity against the inductance of 
the transformer, although the curves of Figs. 
8, 9, 10 and 11 do undoubtedly show that for 
the particular transformer used in these tests 
a capacity in the neighborhood of 0.01 mf. is 
best, and it may be that a condenser of this 
value is that required for resonance. The 
effects described, however, are believed to be 
due to the inherent regulation of spark poten- 
tial in the manner described above. In fact, 
the building up of potential through resonance 
in the usual way does not take place when dis- 
charges occur, as they do here, several times in 
each alternation. 


An explanation similar to the above also 
explains the results obtained by varying the 
spark frequency, either by changing the speed 
of the disk or the number of studs thereon. 
It was found, starting with a very high spark 
frequency, that decreasing the motor speed 
while the condenser remained unchanged, 


AMPERES!" IN CONDENSER CIRCUIT. 
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Fig. 10—Curve obtained with a transmitting set using a rotary gap in conjunction with a 
condenser of 0.02 mf. 
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caused at first an increase in oscillatory power 
which continued up to a maximum value cor, 


» responding to a certain critical motor speed, 


beyond which (i. e., lower speed) the power 
fell off. As in the previous case, of variable 
capacity and constant speed, it is believed that 
the effect is due to the fact that down to a 
certain speed corresponding to a certain spark 
frequency the condenser potential reaches a 
higher value due to the longer interval of 
charging between studs so that even though 
the spark frequency is decreased, the average 
value of the squared voltages increases ata 
more rapid rate, and hence more power is 
utilized. 

In regard to the readings of the hot-wire 
ammeter in the condenser circuit it must be 
admitted that these are the summation effects 
of a high and a low-frequency current, the 
former being that of the oscillatory condenser 
discharge while the latter is the current sent 
through the condenser at line frequency by the 
transformer. This low-frequency charging 
current, however, is very small, being, in these 
experiments, of the order of 4% of 1 per 
cent. of the total indication, and can there- 
fore be neglected. Errors of observation of 
speed and meter readings probably amount to 
5 per cent. 
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AMPERES IN CONDENSER CIRCUIT. 
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Fig. 11—Capacity of Condenser in MFDS 


Rotary Gap Mounting 

Numerous rotary gaps have been described 
in the various wireless and electrical publica- 
tions from time to time, but usually a faulty 
construction is presented because one point is 
left out. This is the method of mounting 
the disk upon the motor or auxiliary shaft. 

If the shaft is threaded and the disk held 
in place by nuts, the disk is likely to run in- 
variably untrue on ~ccount of the poor thread- 
ing of most nuts. If bushings are used on 
either side of the disk, there is still possi- 
bility of the disk being out of line, because it 
is extremely difficult to obtain true bushings. 
Unless the spark is the same length at every 


gap, a clear musical spark cannot be obtained. 
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‘The following method of mounting the disk 
upon the shaft, in a true right manner, will 
also prevent warping to a great extent. 

As will be seen in the sketch, disks, A, A, 
are mounted on the shaft on either side of 
the electrode disk (e), either by means of 
nuts (d), as shown, or by bushings. These 
disks should be of. % inch brass and from one- 
half to two-thirds the diameter of the gap 
disk. From four to eight holes should be 
drilled around the outer edge of the disk and 
tapped for an 8/32 thread. The number of 
holes depends upon the size of the disk. The 
outer disks need not be more than a quarter 
to three-eighths of an inch from the main 
disk, nor need they be perfectly true. 

In assembling, one of these disks is mounted 
on the shaft, then the main disk slipped on,’ 
and the other metal disk put on and secured 
in place with the holes directly opposite those 
in the other disk. Lock nuts are put on some 
8/32 machine screws of sufficient length, which 
are screwed in the holes. The various screws 
are then adjusted until the main disk is made 
to run perfectly true, when the lock nuts are 
tightened. It can be seen that the outer metal 
disks need not be true. If the main disk hap- 
pens to warp, the screws may be loosened and 
the disk turned so that it is forced into per- 
fect shape again. —Frank H. BRooME. 
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CARE OF GALENA DETECTORS. 
D. F. C., Glen Summit Springs, Pa., asks: 


Q. 1. I am unable to hear anything with 
my receiving set unless I press the button to 
my test buzzer, then signals come in just so 
long as the buzzer is going. I use galena, and 
the buzzer set is in no way connected to the re- 
ceiving set. What causes this phenomenon? 


A. 1. The buzzer causes a potential at the 
detector sufficiently high to break it down, 
thereby permitting the reception of the weaker 
signals from outside stations. It would seem to 
us that you are using a poor piece of galena, 
or perhaps your contacts are dirty. You should 
not use a potentiometer with galena. 


Q. 2. Would I get better results by con- 
necting two galena detectors in parallel? 

A. 2. No. 

Q. 3. How can I make a galena detector 
dust proof? 

A. 3. Make the cup containing the galena 
sufficiently large to hold a few drops of oil, 
then place enough oil in the cup to cover the 
contact point of the fine wire and the galena. 
This will make the detector dust proof, and in 
addition cause it to hold its adjustment longer 
than it would without the oil. 





HIGH FREQUENCY APPARATUS. 
H. A. F., Tobago, B. W. L., asks: 


Q. 1. Why is the shock from a wireless 
aerial dangerous when that from the high- 
frequency apparatus described in recent issues 
is not? 

A. 1. The danger of the aerial is due to the 
fact that the spark frequency is generally less 
than that for the high-frequency set. If the 
high-frequency apparatus were connected to 
aerial and ground, then the shock from the 
aerial would not be dangerous. Currents of 
high frequency are not dangerous, because their 
duration is so short that they do not have time 
to penetrate, but instead remain on the surface. 

Q. 2. Is the primary of a high-frequency 
coil connected electrically to the secondary, or 
is the connection entirely magnetic? 

A. 2. Whether or not the primary and sec- 
ondary of a high-frequency coil are actually 
connected at one end depends on the use to 
which the coil is being put. For stage work 
they are usually connected together. 

Q. 3. How can a 6-volt accumulator be 
changed from a 25-volt battery? 

A. 3. Connect the positive terminals of both 
batteries and insert a variable resistance be- 
tween the two negative terminals. Adjust the 
resistance until the current flowing is 1-8 the 
ampere-hour rating of the 6-volt accumulator. 
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It is very inefficient to change a 6-volt battery 
from a 25-volt one. 

Q. 4. How could the 6-volt and 25-volt bat. 
teries be charged at the same time from the 
same generator? 

A. 4. Connect the two batteries to the gen- 
erator independently of each other. The 6-volt 
battery will require added resistance so as to 
reduce the applied potential from 25 to 6, 





RADIO GROUND. 
A. H., Albert Lea, Minn., asks: 


Q. 1. Would a bare wire 100 feet long at- 
tached to a metal shell of a 200-feet deep tubu- 
lar well make a satisfactory ground for radio 
work? 

A. 1. Yes. The objection would come in the 
100 feet of ground wire as much as in the 
ground itself, but in neither case would it be of 
great movement. For receiving, a No. 14 bare 
copper wire would be sufficient to connect the 
instruments to the well, but for transmitting 
use as large a wire as you can afford to put 
in. 


REDUCTION OF WAVELENGTH. 


F. G., Pittsburgh, Pa., writes: 


Q. 1. The radio inspector has informed me 
that the wavelength of my aerial is 350 meters. 
How large a series condenser would it take to 
reduce it to 150 meters? 

A. 1. It is impossible to reduce your wave- 
length so as to comply with the law. You must 
decrease the length of your aerial. An aerial 
which exceeds the limit by about 50 per cent. 
can be satisfactorily reduced, but it is impos- 
sible to reduce the wavelength to one-half of 
the original value. 


EFFECT OF LIGHTNING RODS. 


G. N. G., East Orange, N. J., asks: 

Q. 1. What effect have lightning rods on a 
house upon the reception of “wireless waves?” 

A. 1. No noticeable effect is experienced by 
having lightning rods in the vicinity of a radio 
station. 

Q. 2. If lightning rods have no effect why 
cannot I receive something? I have a good 
aerial and ground, and the instruments appear 
to be all right, yet I can receive nothing. 

A. 2. Without being more familiar with 
your set we cannot give you any specific in- 
formation. We can only warn you against a 
loose or broken connection, short circuit. 
wrong connection, or some particular piece of 
apparatus out of order. Test each instrument 
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separately, then the set as a whole with the 
buzzer set. 


INTERFERENCE FROM ARC LIGHT. 


R. P. B., Meadville, Pa., asks: 

1. I have a wireless telegraph receiving 
set, but at night when the street arcs come on, 
I cannot receive a thing because the hum from 
the arcs drowns out all signals. What can I 
do to stop this? 

A. 1. We cannot suggest anything effective 
except turning out the arcs. It is an unfortu- 
nate circumstance and very annoying. Using 
very loose coupling helps matters somewhat, 
but we know of no effective method of over- 
coming this trouble. We shall consider it a 
great favor to hear from any reader who 
has succeeded in overcoming this source of 
trouble. 


WEATHER REPORTS BY RADIO 


L. S., Oneida, New York, asks: 

Q. 1, In the June issue of the Wortp’s Ap- 
VANCE, on page 839, is explained the code used 
by Arlington in sending out the weather re- 
ports. I do not understand the Beaufort Scale 
part, and would consider it a great favor to 
have you give this scale, together with an ex- 
planation of its meaning. 

A. 1. The Beaufort Scale is simply a scale 
of winds stated by numbers representing con- 
ditions instead of actual forces in miles per 


hour. The scale is as follows: 

Force Destination Miles Per Hour 
0 Calm From 0 to 3 
1 Light air Over 3to 8 
2 Light breeze Over 8 to 13 
% Gentle breeze Over 13 to 18 
4 Moderate breeze Over 18 to 23 
5 Fresh breeze Over 23 to 28 
6 Strong breeze Over 28 to 34 
7} Moderate gale Over 34 to 40 
8 Fresh gale Over 40 to 48 
9 Strong gale Over 48 to 56 
10 Whole gale Over 56 to 65 
11 Storm Over 65 to 75 
12 Hurricane Over 75 


Q. 2. Just what do the barometer figures 
represent ? 


A. 2. The barometer figures are in inches 
of mercury and represent the length of 
mercury column, whose weight is equal to the 
weight of air on the same cross section. Thus 
the weight of a column of mercury 30 inches 
long and one inch square would be equal to 
the weight of all the air in a column of one 
square inch cross section taken from the sur- 
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face of the earth to the sky, when the baro- 
meter reading was 30 inches. 


HIGH FREQUENCY CURRENTS 


(36) R. G., Chelsea, Mass., asks: 

Q. 1—In wireless does the energy put into 
the aerial really detach itself from the aerial, 
or does it set up waves? 

A. 1—The energy put into the aerial does 
not actually detach itself. It may be consid- 
ered to be entirely used up in I’R losses where 
I is the antenna current and R the radiation 
resistance. The surging of the current up and 
down the aerial sets up electromagnet waves 
which are propagated through space. At the 
receiving end the aerial cuts these waves and 
an electromotive force is set up at the receiving 
station. As the strength of the radiated waves 
depends on the strength of the antenna cur- 
rent the energy at the receiver will be de- 
pendent on the energy put into the aerial at 
the transmitter. 

Q. 2.—Will high frequency currents pass 
through a coil of wire wound around an iron 
core or will they jump a spark gap shunted 
around the coil? 

A. 2.—They will jump the gap. The in- 
ductance of the coil would prohibit them from 
passing that way. If the gap is too wide for 
the spark to jump, no current would flow. 





TRANSFORMER INPUT 


(58) L. A. K., Mattoon, IIl., asks: 

Q. 1—lIs it necessary to use a battery and 
potentiometer with a detector using carborun- 
dum and a contact on silicon? 

A. 1—It is not necessary, although most 
operators prefer it. 

Q. 2—How can the input in watts of a 
closed core, step-up transformer be figured 
when the number of volts and amperes of the 
primary are known? 

A. 2.—It cannot be done. It is like trying 
to find the capacity of a box when only the 
length and breadth are known. To make the 
calculation the power factor, or phase angle 
between the voltage and current, must be 
known. Then the voltage, times the current, 
times the power factor, will be the power input 
in watts. The power factor is expressed as 
a decimal, 1.00 being unity power factor. With 
just a voltmeter and ammeter there is no 
way to measure the power factor. The input 
can be measured directly by means of a watt- 
meter which automatically takes care of the 
power factor. For a radio transformer the 
power factor will usually vary from about 

45 to .90. Can you see the disk of your watt-' 
hour meter revolve? If you can it is only 
necessary to determine the number of seconds 
per revolution for a known load such as a 
100 watt lamp and then compare the time 
required per revolution when the transformer 
is used. If it takes 20 seconds for one revolu- 
tion of the disk when a 100 watt lamp is con- 
nected and 5 seconds when the transformer 
is connected the power input to the trans- 
former is 20/5x100 or 400 watts. 








HE name “Audion” is derived from 

the two words audio and ions, 
indicating that the audion makes “audi- 
ble” the actions of the “ions’—those 
minute particles that are shot off in in- 
visible streams from the filament of an 
incandescent lamp in all directions and 
are the means whereby a rectifying ef- 
fect takes place within the bulb, as will 
be explained later. It is a very prob- 
able supposition that the cause of the 
darkened bulbs of old incandescent lamps 
is due to the continual bombardment 
against the inner surface of the bulb by 
these negative ions which carry an in- 
finitesimal particle of the carbon with 
them. 

Referring to Fig. 1, the Audion Am- 
plifier consists of a special incandescent 
lamp bulb exhausted of air, which con- 
tains, in addition to the usual filament, 
two thin plates of nickel about an eighth 
of an inch from the filament, one on 
either side, and both electrically con- 
nected where they pass to the glass stem 
and through the bulb. Midway between 
the plates and filament are two small 
pieces of nickel wire bent in the shape 
of small grids; these also being con- 
nected electrically but insulated from the 
plate leads. The plane of the grids is, 
however, parallel with that of the plates, 
and not as is 
shown in Fig. 1, 


The Theory of the Audion Amplifier 


By S. E. Hyde 


stopping condenser is merely to prevent 
local action between the batteries and the 
generator circuit. To bring the filament 
to incandescence a storage battery, A, is 
connected to the filament through a po- 
tentiometer that varies the degree of 
brilliancy of the filament. A second stor- 
age battery, B, including a pair of sen- 
sitive telephones and a potentiometer, is 
connected to one side to the plate and to 
the other side to the filament, as shown. 
Upon bringing the filament to incandes- 
cence there will be streams of negative 
ions shot off from the filament, as indi- 
cated in the drawings by the fine parti- 
cles projecting from the filament. It will 
be noted that the positive pole of the B, 
or telephone battery is connected through 
the telephones to the plate, the current 
taking the direction to the plate as indi- 
cated by the arrows. 

Ordinarily when the filament is not 
lighted there will be no click in the tele- 
phones when the B battery circuit is 
closed and opened, indicating that there 
is no current passing in this circuit. But 
if the filament be lighted and the tele- 
phone circuit opened or closed there will 
be a decided click in the telephone, thus 
showing that a current is flowing in this 
circuit, 7. @., passing from the positive 
pole of the battery through the telephones 
to the plate and 
across the space 
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flows as shown by the arrows tive ion attracts 


some of the posi- 
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tive electricity of B battery and thus 
forms a bridge for the latter to pass 
from plate to filament. The passage of 
the local current from plate to filament 
is indicated by the tiny arrows, 

When the plate filament combination 
is not disturbed electrically there will be 
no sound in the telephones except a 
slight hissing which indicates that the 
little ions are doing their work in making 
a passage for the local current. 

Suppose, now, that we start the high 
frequency generator A. Charges of elec- 
tricity will surge into the grid and charge 
it. This charge will retard or deflect the 
current passing in the telephone circuit 
by repelling the ions that make a path 
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rent thus produced are many times in 
volume or intensity the changes of cur- 
rent of the disturbing grid circuit. If 
there be one unit charge on the grid, or 
disturbing element, there will be pro- 
duced a deflection or stoppage of from 
six to ten electrical charges passing in 
the plate-filament circuit, hence we have 
the amplifying properties of the Audion, 
and it will be seen that the grid member 
of the Audion Amplifier is a very im- 
portant element. Quite often it is called 
a “trigger” action. 

Suppose we substitute for the high- 
frequency generator a telephone trans- 
mitter at San Francisco, for instance, 
and at New York we have a very sensi- 
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Circuits of the Audion Amplifier used as radio receiver 


across the space between plate and fila- 
ment. This will cause a movement of the 
telephone diaphragm and consequently a 
sound. Upon reversal of the high fre- 
quency currents they will flow into the 
filament. Here, however, they seem to 
have no effect, as the disturbance must 
be in the ion field. This effect is always 
proportional to the cause, and the cur- 
rent changes produced in the plate-fila- 
ment circuit are exactly similar to those 
current changes, or electrical charges, 
upon the grid wires which produced 
them. But the changes in the local cur- 


tive telephone. At different places across 
the continent we connect Audions, the 
telephone line connected to the filament 
and grid, respectively, and the outgoing 
line connected in where the usual tele- 
phone is—to filament and plate. In this 
case it becomes possible to step up or 
amplify the weak voice currents as they 
pass across the miles of wire from coast 
to coast. With the above explanation 
the reader will readily see how the Au- 
dion Amplifier can be used in radio teleg- 
raphy; the connections being illustrated 
in Fig. 2. 
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Wave trains striking the antenna are 
transferred by the tuning transformer to 
the audion circuit and pass on to the 
grid element, causing a fluctuation of the 
local current actuating the telephone. 
For instance, if a 500-cycle quenched 
spark wave is striking the receiving an- 
tenna there will be 1,000 wave trains in 
this circuit as there are two alternations 
or wave trains to every cycle. However, 
as mentioned previously, the alternation 
that passes to the filament has no effect, 
hence there will be only a 500-cycle note 
in the receiving telephone. 

In operation, the A battery is adjusted 
first until the filament glows brightly, 
then the B battery is varied until the sig- 
nals are loudest. If the telephone bat- 
tery be regulated to allow too much cur- 
rent to pass, there will be a slight pale 
blue glow in the filament. By using three 
of the amplifiers, signals may be am- 
plified as high as 200 times their orig- 
inal intensity, and in practice signals that 
could not be heard at all on ordinary de- 
tectors are brought up to a point where 
they can be copied on a typewriter, by 
the use of the Audion Amplifier. 


A Radio Station in the Heart of the 
Rockies 


In the heart ‘of the Rocky Mountains, 
on a spur of a railroad whose spur con- 
sists of one train a week—that is, if 
snowslides do not interfere—is located 
the radio station of H. R. Wilcox, a 
member of the Central Radio Associa- 
tion. The station is perhaps the most 
modern feature of the mining settlement 
which has a lonely mine whose power 
for operating, according to Mr. Wilcox, 
consists mostly of mule power and mus- 
cle. With nearly all communication to 
the outside world cut off, the wireless 
station was installed to provide a means 
of communication in cases of emer- 
gency with the nearest town, Grand 
Junction, twelve miles away. At Grand 
Junction there are several other radio 
operators, all of whom are members of 
the Central Radio Association. The 
difficulties encountered in operating the 
lonely wireless station would fill a small 
book, the chief one being severe static, 
which, according to Mr. Wilcox, “at 
times leaps all over the switches and in- 
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struments, making it impossible to touch «| 
them without receiving a severe reminder % 


that Mother Nature has a plentiful sup- 
ply of the ‘juice’ on tap at all times,” 

The call letters of the station are 
BMC, and letters may be addressed to 
H. R. Wilcox, in care of the Book Cliff 
Mine, Grand Junction, Colo. 


The Greenfield Radio Club Is Formed 


At a meeting held Monday night, 
August 23, the amateur wireless oper- 
ators of Greenfield, Mass., organized a 
club which will be known as the Green- 
field Radio Club. The club was formed 
with an initial membership of fifteen, 
The following officers have been elected: 
President, Albert Duchemin ; vice-presi- 
dent, Howard S. Wing; secretary and 
treasurer, Costas S. Theofan. 

Communications from amateurs within 
20 miles from Greenfield are solicited by 
the club. All correspondence should be 
addressed to the secretary, Costas S. 
Theofan, in care of the Postal Telegraph 
Cable Company. 


The Telephone Receiver 


The amateur operator is often puzzled © 


by the fact that his telephone receivers, 
even though of thousands of ohms resist- 


ance, will respond to the small powers 4 


received in wireless telegraph stations © 
when listening to signals coming in over | 


Jong distances. It seems that a high elec- © 


tromotive force would be necessary to © 
produce any appreciable current in the | 
high resistance windings and so to pull | 


the diaphragm hard enough to cause a _ 
As a matter of fact, the | 


loud signal. 


telephone receiver is far more delicate © 


than is ordinarily known. 


The loud responses to radio signals are 4 
not produced because a high voltage is 7 
developed across the telephone terminals, 7 


but because only a very small current is © 
needed to move the diaphragm sharply. © 
Suppose a pair of telephones to be of | 
2,000 ohms resistance; if only two-tenths © 


of one volt is applied to them, a current 


of one ten thousandth (or one hundred | 
millionths) of an ampere will flow © 
ro Since even one ¥ 
millionth of an ampere will produce a 7 
strong click, this assumed voltage, low | 


as it 1s, will cause a very loud response. | 


through the windings. 





